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KEY TO PRONUNCIATION 


The method of marking pronunciations here employed is either (i) by marking 
the syllable on which the accent falls, or ( 2 ) by a simple system of transliteration, 
to which the following is the Key: — 


VOWELS 


a, as in fate, or in bare. 

a, as in alms, Fr. dme, Ger. Bahn=a of Indian 
names. 

a, the same sound short or medium, as in 
Fr. bal, Ger. Mann. 

a, as in fat. 
as in fall. 

a, obscure, as in rural, similar to u in hut, t in 
her: common in Indian names. 

e, as in me=t in machine, 
e, as in met. 
e, as in her. 

I, as in pine, or as ei in Ger. mein. 

i, as in pin, also used for the short sound corre- 
sponding to e, as in French and Italian 
words. 


€u, a long sound as in Fr. je«ne=Ger. long 0, 
as in Sohne, Gdthe (Goethe). 

eu, corresponding sound short or medium, as in 
Fr. peM=Ger. 6 short. 

o, as in note, moan. 

0, as in not, soft — that is. short or medium. 

6, as in move, two. 

u, as in tube. 

u, as in tub: similar to 6 and also to a. 
as in bull. 

ti, as in Sc. abune=Fr. H as in dni, Ger. u long 
as in grun, Buhne. 

ii. the corresponding short or medium sound, as 
in Fr. but, Ger. Muller. 

01, as in oil. 

ou, as in pound; or as au in Ger. Haus. 


CONSONANTS 


Of the consonants^ b, d, f, h, j, k, 1, m, n, ng, p, sh, t, v, z, always have their 
common English sounds, when used to transliterate foreign words. The letter c is 
not used by itself in re-writing for pronunciation, s or k being used instead. The 
only consonantal symbols, therefore, that require explanation are the follov^ing: — 


ch is always as in rich. 

d, nearly as th in <his=Sp. d in Madrid, &c. 

g is always hard, as in go. 

h represents the guttural in Scotch loch, Ger. nach, 
also other similar gutturals. 

n, Fr. nasal n as in bou. 

r represents both English r, and r in foreign words, 
which is generally much more strongly trilled. 
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s, always as in so. 
th, as th in <hin. 
th, as th in fhis. 

w always consonantal, as in ice. 
x=ks. which are used instead. 

y always consonantal, as in yea (Fr. Ugne 
would he re-written leny). 
zh, as 8 in pleasure =Fr. j. 
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Photo -chemistry, that branch of general 
chemistry which deals with the relations of 
chemical action and of chemical constitution to 
light, or, more generally, to all electromagnetic 
radiation, including ultra-violet rays and X-rays. 
The effects of chemical constitution on optical 
phenomena are discussed in the articles Colour, 
Dispersion, Fluorescence, Lif^ht, Phosphorescence, 
Pol(irizatio7i of Light, Refraction, Saccharimeter, 
Spectrum, and Spectroscopy. There arc many 
well-known examples of the influence of light on 
chemical action, such as the combination of 
hydrogen and chlorine to form hydrochloric acid 
when exposed to sunlight. But tJic most impor- 
tant instances of photo-chemical action occur 
in the processes of photography (q.v.) and in 
photo-synthesis, the process by which plants use 
the energy of sunlight to assimilate carbon from 
the atmosphere. Sec Carbon Assimilation', Photo- 
graphy; Physical Chetnisiry. 

Photo-electric Effect, an electrical action 
produced by light. The term is sometimes 
applied to each of the following actions, but is 
more often confined to the first: (1) an emission 
of electrons from solids; (2) an increase in the 
electrical conductivity of certain badly eon- 
ducting solids; (3) an E,M.F. between an illu- 
minated and a non-illuminated electrode im- 
mersed in certain liquids. 

(1) This action, first clearly described by Hall- 
wachs (1888), is of great theoretical importance 
(see Quantum Theory); it is now known to be 
essentially similar to the emission of secondary 
p-radiation under the action of X-rays. It 
occurs in all substances illuminated by light of 
suitable frequency, but is most easily studied 
in metals. The electrons emerge in all directions 
from the illuminated surface with all velocities 
up to a certain maximum. If V is the potential 
difference through which an electron bearing a 
charge e has to fall in order to acquire this 
maximum velocity, then V is given by Einstein’s 
equation c(V -f- Vq) ~ ^v, where v is the fre- 
voL. IX. : 


quency of the incident light, h is Planck’s con- 
stant (see Quantum Theory), and Vq a constant 
characteristic of the illuminated surface. Vq is 
less for the more electropositive metal, and the 
difference between Vq for any two metals is 
equal to the contact potential or Volta effect 
(q.v.) between them; but Vq is greatly affected 
(usually increased) by the presence of gas films 
and other impurities on the surface. If /iv is 
less than eV,„ no electrons are emitted; conse- 
quently there is a minimum frequency for each 
metal below which light will not cause this 
photo-electric effect. The alkali metals (except 
lithium) respond to visible light; the common 
metals only to ultra-violet light. 

The conditions determining the number of 
electrons emitted (and thus the current flowing) 
arc more complex. The number is proportional, 
ceteris paribus, to the light absorbed at the 
surface; its ratio to the light energy absorbed 
increases in general with v and decreases as 
Vq increases. But the alkali metals show a selec- 
tive effect, in addition to this normal effect, 
which rises to a sharp maximum for a particular 
value of V. The selective effect is produced only 
by the component of tlie light polarized with 
the electric vector in the plane of incidence; the 
normal effect is independent of polarization. 

Both effects can be greatly increased in the 
alkali metals by converting the surface into a 
colloidal modification by making it the kathode 
of a discharge through hydrogen at a low pres- 
sure. Photo-electric cells, with surfaces of potas- 
sium or rubidium sensitized in this manner 
(erroneously called hydride cells), are used in 
the measurement of feeble light; they are rather 
more sensitive than the eye in detecting feebly 
illuminated surfaces. 

(2) is particularly associated with selenium 
(q.v.), and is also employed practically. (8) is 
characteristic of fluorescent solutions, but has 
only been studied recently. Both (2) and (3) 
are probably fundamentally the same in nature 
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PHOTOGRAMMETRY 

as (1). — ^Bibliography: A. L. Hughes, Photo- 
electricity; H. S. Allen, Photo-electricity* 

Photogrammetry, a method of surveying 
by means of photography. The angular distance 
subtended by any two objects which appear 
upon a photograph, at the position occupied by 
the optical centre of the lens (see Optics; Lens) 
during exposure, can be calculated. Thus, if we 
consider the photographic plate to be held 
vertical, and the optical axis of the camera lens 
to be horizontal, we may consider the plate 
as a tangent to a horizontal arc whose radius is 
the focal length and whose centre is the optical 
centre of the lens. The camera becomes in this 
way a substitute for theodolites or plane tables, 
and rays may be drawn from the known position 
of the camera to all points whose images appear 
on the plate. If two known positions are occu- 
pied by the camera, then the positions of any 
point or feature which appears on both photo- 
graphs may be fixed by the intersection of rays, 
providing that the orientation of the camera is 
known in each case. 

It is easy to ascertain the positions of a few 
clearly defined objects in this way and with 
sufficient accuracy for medium and small scale 
surveys, but it is very difficult to ensure that the 
whole area to be mapped is included upon at 
least two plates, and it is equally difficult to 
recognize badly defined points from their images 
on different plates. Photogram metric surveys on 
vertical plates are generally confined, therefore, 
to areas such as the Alps, the Rockies, and the 
Himalaya, where the outline is sharp and 
distinctive. 

The camera need not, theoretically, be held 
vertical, for, so long as the position of the camera, 
its orientation, and the angle of inclination are 
known, plotting may be carried out, but with so 
much added difficulty that in practice all sur- 
veying cameras or ‘ photo-theodolites ’ for use 
from ground stations are intended to be carefully 
levelled. 

Since the development of dirigible air-craft, 
photogrammetry has been applied to photo- 
graphs taken from the air. In its most favourable 
case, where the plane of the plate is parallel to 
the plane of the map, and the ground itself is 
flat, the resulting photograph becomes a plan, 
whose scale is governed by the height of ex- 
posure and the principal distance of the camera. 
Such photographs are rarely obtainable in prac- 
tice, for lack of any means of maintaining the 
camera in a fixed position relative to the earth, 
and because the earth is not generally flat. 

Providing, however, the pilot is trained to 
fly straight and level, that there are numerous 
control-points whose images can be seen on 
the photographs, and that the ground is not 
markedly hilly, fairly good small-scale maps may 
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be made on the assumption that the planes are 
parallel. 

For more accurate mapping from air photo- 
graphs each point must be plotted separately. 
This can be done firom individual photographs, 
providing that the ground is flat, or by the 
intersection of rays from two or more photo- 
graphs if the ground be markedly uneven, but 
in either case the position of four control-points 
must appear on each photograph. 

Photogrammetry on vertical, horizontal, or 
inclined plates has had little commercial de- 
velopment, but may be of value to large national 
surveys for use in conjunction with other methods. 

A remarkable development of photographic 
surveying is stereophotogrammetry. The human 
power of judging distance is principally due to 
the divergence of rays from an object to the 
pupils of the eye, or, in other words, to the angle 
subtended at the object by the eyebase. This 
stereoscopic effect can be magnified optically 
both by enlarging the eyebase and by magnifying 
the object. In stereophotogrammetry distance 
is judged not on the ground, but on two photo- 
graphic plates taken in the same vertical plane 
at the ends of a short measured base. 

Several types of stereoscopic microscope or 
comparator have been made, but the Zeiss com- 
parator, designed by Professor l^ulfrich of Jena, 
is the best and most complete. By its aid the 
bearing, distance, and height of all objects 
common to both photographs may be measured 
relatively to one end of the base. 

At this stage of its development stereophoto- 
grammetry has this great advantage over simple 
photogrammetry; that the difficulties of the 
identification of points on two separate plates 
are eliminated, and even, flattish country can be 
mapped without difficulty. 

A further development, the stereoautograph, 
invented by Captain von Orel, makes it possible 
to plot automatically and without calculation 
from the comparator. Thus, contours may be 
traced direct in addition to detail which can 
be actually seen. Were it not for the difficulty 
and expense of procuring these instruments, 
stereophotogrammetry would already have gone 
far to replace other methods of surveying at 
medium scales and for engineering purposes. 
See Surveying; Photography. 

Photography. The word photography was 
first used by Sir John Herschel in 1840. It 
signifies a drawing made by light (Gr. phos, light, 
and grapho, I write). There are two main func- 
tions of photography; (1) the production of an 
image by the camera; (2) the fixation of that 
image by chemical means. Then there is the 
reproduction of any number of positives from 
the negative image obtained in the camera. The 
camera was invented 350 years before photo- 
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graphy, and it was, as its name implies, a 
chaml^r or room. This dark room was called 
a camera ohscura, and there was practically no 
invention required, as aiiy dark room with a 
small hole in the window-shutter would produce 
an inverted image of the sun-lit scene outside. 
Later there was invented the camera lucida 
(q.v.), the principle of which is shown in flg. 1. 
To the observer the image appears to be on the 
paper placed on the table, and he is able to make 
a drawing by tracing round it. It was the 
beauty of these camera images which suggested 
to several men that light itself might produce a 
permanent picture. 

A German physician, Johann Heinrich Schulze, 
discovered that a mixture of chalk with a solution 
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of silver nitrate became blackened by sunlight. 
He cut out stencils of letters and words, and, 
placing these over the mixture, he succeeded in 
getting a black image of them. This was un- 
doubtedly a ease of writing or drawing by light. 
Dr. William Lewis, of Kingston-on-Thames, 
repeated Schulze’s experiments in 1763, and 
made notes concerning them. On the death of 
Lewis in 1781 his notebooks were purchased by 
Josiah Wedgwood, the potter, who also took 
Lewis’s assistant — Chisholm — into his employ- 
ment, making him tutor to his son Tom. In 1790 
we find young Tom Wedgwood making experi- 
ments with pieces of white paper and leather 
treated with silver nitrate, and with the agency 
of light he made faithful copies of transparent 
drawings. In 1802 Tom Wedgwood and Hum- 
phry Davy sent a paper to the Royal Institution 
(London) describing experiments with silver 
nitrate on paper, but with no means of fixing 
the image permanently. Wedgwood and Davy 
attempted to entrap the image of the camera 
obscura, but without success, although they 
succeeded with the more concentrated image of 
a solar microscope, which was practically a day- 
light magic lantern. Then followed William 
Henry Fox Talbot, a grandson of the Earl of 


Ilchester, who succeeded in obtaining a paper 
negative of Lacock Abbey, his country home, in 
1835. He was led to this through failing to trace 
the images of the camera lucida. Talbot’s ex- 
periments were undoubtedly an extension of the 
experiments which Wedgwood and Davy had 
made some thirty years earlier. In 1841 Talbot 
patented a new process, which he named calotype 
(signifying beautiful pictures), but the public 
christened it talbotype after its inventor. In this 
process he treated the paper with iodide of silver, 
and, immediately before exposing it in the 
camera, he washed it over with a mixture of 
aceto-nitrate and gallo-nitrate of silver. A great 
advance had been made in 1841 by the intro- 
duction of a portrait lens invented by Joseph 
Petzval, who was professor of mathematics in 
the University of Vienna. By using a larger 
aperture he was able to increase the illumi- 
nation and consequently to reduce the time 
of exposure; the principle which he introduced 
is the same as used to-day. In 1840 Sir John 
Ilerschel introduced glass plates in place of 
paper negatives, but these had no supporting 
film. As already stated, it was Herschel who 
first used the word photography, the art having 
been known previously as photogenic drawing. 
It was not until 1 848 that a supporting film was 
suggested by Niepce de St. Vic tor, who was a 
nephew of .Toseph Nicephore Niepce. The first 
supporting film was the white of an egg, this 
albumen being spread over the glass, and the 
silver salts being contained in it. In 1851 
Frederick Scott Archer invent*- d the wet col- 
lodion plate, and he introduced a aicthod of 
converting the negatives intt) positives. The 
tintype photographs still taken at some English 
watering-places and at country fairs are de- 
scendants of the Scott Archer process. After 
the w^et collodion plate there came the dry 
gelatine plate of Dr. R. L. Maddox in 1871 , and 
by 1880 dry plates were being marketed in the 
United States by George Eastman. 

The daguerreotype process, whi(?h was invented 
by I^ouis .Tacques Daguerre, a scene-painter in 
Paris, was olT the line along which photography 
has been evolved. The pictures which he pro* 
duced on silvered plates were excellent, and did 
much to popularize the camera, but only in- 
directly did they take any part in the evolution 
of photography. Daguerreotype portraits were 
often tinted by hand, and the colour effects pro- 
duced were sometimes very pleasing; but so early 
as 1861 there was established a three-colour 
process of photography by the distinguished 
physicist Clerk Maxwell, and this was modified 
l)y F. E. Ives in 1888. With the exception of 
two experimental methods, all colour photo- 
graphy is based upon Clerk Maxwell’s three- 
colour process. Three negatives are taken 
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through red, green, and blue screens respeetivcly, 
us in the Ives and Sanger-Sliepherd processes; 
or all may be combined in one negative by taking 
the picture through a glass screen covered with 
coloured lines, red, green, and blue successively, 
as is done in the Joly process; or the negative 
itself may contain very fine starch grains dyed 
these three colours, through which the negative 
is taken and converted by chemical means into 
a transparent positive, so that it is viewed through 
the coloured starch grains as in the Lumiere 
process. 

In modern photographic processes we have 
to deal with the exposure of the sensitized sur- 
face, the production of the negative, and the 
preparation of positive prints. The time of 
exposure of the sensitized film or plate is depen- 
dent not only upon the amount of light avail- 
able at the time of exposure, but also upon the 
particular kind of lens used; further, upon the 
amount of stopping down of the lens, and also 
upon the sensitivity of the chemically prepared 
surface. 

There is great variety in the construction of 
photographic lenses, the production of w'hich 
demands considerable mathematical knowledge. 
The simple uncorrected lens is still used by some 
photographers who do not care for definition, 
but the construction of modern lenses takes into 
account the fact that the focus of the chemical 
rays differs from that of the visual rays; the 
modern lens is achromatic. 

Many small hand cameras are made with a 
fixed focus. A lens is generally described as 
being of a certain focus, working at a certain 
aperture, and covering a certain size of plate. 
The /ocusf (strictly focal length) of a lens (q.v.) 
is the distance from the plate or ground-glass 
screen to the lens, when it is focused on an 
object at such a distance that everything beyond 
it is also in focus. We may focus some object 
so that its image on the screen is exactly the 
same size as the object; the lens will then be 
found to be the same distance from the image 
as it is from the object. If this distance measures 
1 0 inches, the focus of the lens would be known 
as 8-inch. Then the desired aperture is ob- 
tained by stopping down the lens. The stops 
are never described by the diameter of the 
aperture, but by the relationship between that 
diameter and the focus of the lens. Therefore, 
when the stop has a diameter of 1 inch, 
and it is used with a lens having a focus of 
8 inches, the stop would be called F/8, be- 
cause the diameter of the stop would be one- 
eighth of the focus of the lens. This is a common 
relationship in modern lenses, the largest stop 
employed having a diameter one-eighth of the 
focus of the lens. The next size smaller is F/ll*3 
stop, which only admits one-half of the light of 
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an F/8 stop, so that it reipiires twice the time 
of exposure. The smaller stops are F/16. F/22*6, 
F/32, F/45, and F/fi4, but few lenses now go 
to a stop of F/64, though this was exmunon for 
very fine definition with the old rapid rectilinear 
lenses. The general principle of an R.R. (rapid 
rectilinear) lens is shown in fig. 2. 

An R.R. lens is a good all round one, but there 
are more modern lenses which cost more money, 
such as an anastigmat, which soon shows its 
superiority if employed at large apertures on 
subjects with fine details, and especially if used 
for copying flat objects. 

All Kodak cameras have the stops marked on 
the U.S., or ‘ uniform system which states 



Fig. 2 


F/4 as 1, and follows with F/5*C as 2 (requiring 
twice the exposure of FI 4); F/8 is marked 4 (four 
times the exposure of Fj/), and so on, until F/«4 
is marked U.S. 256, with which stop 256 times 
the exposure of F/4 must be given. In both 
systems each succeeding stop requires twice the 
exposure of the preceding one. It is obvious 
that the object of the lens is to admit as much 
light as possible, and at the same time to focus 
the rays correctly. In pinhole photography, 
which dispenses with the lens, there is, of course, 
no particular focal length. If an object is de- 
sired to cover the greater part of the plate, the 
camera bellows may be extended, making the 
image larger and larger until the desired size 
is obtained, but the pinhole must be very small 
if the picture is to be sharp. It is usual to 
have a very small round hole drilled in a sheet 
of metal. The hole required for good work 
may measure from one fiftieth to one seventy- 
fifth of an inch. But for the fact that the 
pinhole admits so little light, neeessitating a 
very long exposure, it would be used more 
often. 

The sensitive coating which is to be affected 
by the light may be supported on glass or 
celluloid. . Both of these are very much superior 
to the paper negatives of Fox Talbot, as paper 
is not easily made translucent, which is necessary 
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to obtain the reproductions of positives through 
the negatives. The glass negative has the advan- 
tage of rigidity, but the disadvantage of weight, 
which disadvantage, however, is discounted for 
some purposes by the fact that it costs very 
much less than celluloid; the roll-film on cellu- 
loid may cost three times as much as glass. 
The reason why the roll-film is so popular is 
the convenience of daylight loading of the 
camera and daylight development of the nega- 
tive. These advantages, added to its light weight 
and small bulk, are a great asset, though it is 
possible to make more rapid glass plates than 
roll-films, and celluloid films will not keep as 
well as glass plates. Very rapid plates should 
not be used excepting where their speed is a 
necessity. Slower plates have a more opaque 
film, and they possess a greater range of exposure. 
Correct exposure is the key to successful photo- 
graphy. It used to be thought possible to remedy 
an incorrectly exposed plate in the process of 
development by compensating for over or under 
exposure, but this has been found to be a fallacy. 
A great deal of useful research on the subject 
of exposure was made by Dr. Ilurter, an eminent 
chemist, and Mr. V. C. Driffield, an engineer, 
who collaborated with him. They found that 
most sensitized plates possessed a great deal of 
latitude as to corr<*ct exposure. For instance, 
when the time necessary for a perfect negative 
was obtained, it was found that an equally per- 
fect negative might be obtained with twice, 
four, eight, or it might on occasion even be 
thirty-two, times as long. This latitude is depen- 
dent upon three factors: (1) the subject, (2) the 
nature of the sensitized film, and (ii) the thick- 
ness of the coating. The thicker the jilate is 
coated (up to a certain point) the greater is the 
latitude. Generally speaking, the slower the 
response of the chemically prepared surface the 
greater is the latitude in exposure. It will be 
clear that cxposui'c is influenced by the following 
factors: (i) the rapidity of movement of the 
object, or of the camera itself if it is travelling; 
(ii) the amount of light available; (iii) the focus 
of the lens and its stopping down; (iv) the sen- 
sitiveness of the plate; (v) the nature of the 
subject itself. It is a difficult task to determine 
all these factors at the time of exposure. Tables 
for correct exposure have been published, but 
these were never of much value, and have been 
superseded by the researches of llurtcr and 
Driffield. These investigations showed that the 
influence of the height of the sim was a perfectly 
definite one, and they obtained time curves of 
the changes in the power of daylight due to the 
height of the sun. These cuives led to the 
invention of the actinograph, by which ex- 
posures may be estimated. The height of the 
sun is not the only factor, for the dust in the 


atmosphere plays an important part; this is 
very noticeable in the red sunset. The results of 
the researches of Hurter and Driffield are em- 
bodied in the H. & D. numbers. Plates marked 
H. & D. 100 require only half of the exposure of 
these marked H. & D. 50. The only point which 
is really left to the judgment of the photographer 
is the nature of the subject itself. Yellow and 
red objects may require as much as twice the 
average exposure, and so on. We must, of course, 
take into account the distance of the most im- 
portant part of the subject; the nearer it is to the 
camera the longer exposure will it require. 

The sensitized coating of the photographic 
plate is of great interest and considerable mystery. 
We do not understand the nature of the latent 
image which we know is produced in the plate, 
and which is invisible until development. The 
sensitive surface of the plate or film consists of 
gelatine, throughout which there are distributed 
small particles of bromide of silver. The particle 
of silver bromide is composed of the two ele- 
mentary substances — bromine and silver- — in 
combination with each other. The compound 
substance has properties entirely different from 
the elements of which it is composed. The 
action of light falling upon this compound is to 
make it less stable. One cannot note any differ- 
ence in its appcarancfi, nor can one detect any 
chemical alteration, but there is no doubt that 
in some mysterious way the bombardment of 
the light has left the substance in a less stable 
condition, but a further boml;.*rdment of light 
renders it stable again; a still further attack of 
light renders it so unstable that the bromide 
and the silver part company. The developing 
solution takes aw^ay the bromine from the silver 
bromide particles which have been exj^osed to 
light, leaving the silver coating, but those par- 
ticles whic'h were sheltered by some dark part 
of the image remain unaffected. These unaffected 
salts must be removed by the fixing-bath, or 
they would still be susceptible to any further 
exposure to light. The developer consists of 
three reagents: (1) a developing agent, (2) an 
accelerator, (3) a retarder. These two aclditional 
reagents are to balance the action of the de- 
veloping agent, just as in the case of the sails 
and ballast of a ship. There is a fourth constituent 
added to the developer, to prevent staining by 
the new compound formed by the bromine 
combining with the developer. The fourth con- 
stituent keeps the developer clear. The develop- 
ing agent may be pyrogallic acid. The accelerator 
is an alkali, because the developing agents are 
more ready to take up bromine in the presence 
of an alkali. Without this alkali, the plate would 
require a very prolonged treatment in the 
developer. Acetone or formic aldehyde may be 
used as accelerators. The retarder is generally 
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potassium bromide, and the stain preventer is 
usually sodium sulphite. 

In the photographic print we have a reversal 
of the lights and shades of the negative. Although 
it is possible to get photographic prints in many 
materials, silver salts are the most common. 
In the earliest printing-out papers there was no 
film on the paper. The papers were ‘ sized ’ to 
try and keep the chemicals to the surface. Then 
followed the application of albumen to get a 
definite film upon the paper. Albumenized papers 
held sway for a whole generation. The paper was 
iirst floated on a solution, made by adding a 
little ammonium chloride to white of egg. When 
this was dry, it was floated upon a strong solution 
of silver nitrate. A print made on such paper 
and fixed with hyposulphite of soda would have 
a rather disagreeable red colour, and to rectify 
this and produce a print with a more agreeable 
purple, or a brown colour approaching black, 
the print was ‘ toned ' in a solution containing 
gold or platinum. Then followed other forms of 
printing-out papers, among which were self- 
toning papers, which had the necessary gold salt 
added to the emulsion. In contradistinction to 
printing-out papers, there arc ‘ bromide papers 
in which a latent image is formed and developed 
as in the case of a negative. Bromide paper is 
paper prepared with a suitable surface and then 
coated with a bromide of silver gelatine emulsion, 
but the emulsion is made less sensitive than for 
negative work. These papers are known as * gas- 
light papers ’, because they arc exposed under 
the negative for a few seconds to the light from 
a gas-flame. The fixing-bath for a printed positive 
serves the same purpose as for a glass or film 
negative: to remove the unaffected chemicals, 
and thus prevent further action under the 
influence of light. There are other papers, giving 
a platinum and a carbon image, which give fine 
permanent results. For a cheap method of 
printing engineers’ drawings, «&c., a paper is 
coated with iron salt, and after exposure under a 
negative it is plunged into a solution of potassium 
ferricyanide. The salt that has been acted upon 
by light will give a dark-blue insoluble deposit 
with the ferricyanide, while the unaffected salt 
will be soluble, and can be washed away with 
water. The ferricyanide may be mixed with the 
iron salt and the paper coated with the mixture, 
then after exposure the print needs only to be 
washed in water (see Cyanides), 

The application of photography to the pro- 
duction of moving pictures has been dealt with 
under Cinematograph, It plays an important 
part in the making of book illustrations. Its 
application in X-ray work is well known, as 
also its aid to the astronomer in recording tlic 
spectra of the different stars and in making a 
detailed survey of the heavens. It is a convenient 
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adjunct to microscopy in all its branches, one 
of which is in connection with metallurgy, 
enabling the student and the manufacturer to 
study the construction of the metals* In aviation 
it gives the aeronaut a means of recording a 
bird’s-eye view of the country over which he 
passes. It also supplies the civil engineer with 
a quick method of surveying, one principle being 
as indicated in the illustration (fig. 8), 

A is a negative of the landscape c, while b is 
a print of the negative. The lines joining similar 
points in a and b will produce the same angles 
as those joining the same points in a and c; 
therefore the angles for the distant landscape 
may be reproduced at any time by placing the 
point B the same distance from the optical axis 



D as a is from it. The advantage in photogram- 
metry (q.v.), or photographic surveying, is that 
the field w'ork may be done in a very short time, 
a permanent record being obtained immediately, 
but the work is not so accurate as with a plane 
table. There is a special camera or pholotheo- 
dolite with the necessary scales; to be quite 
accurate, the camera would require to have a 
pinhole in place of a lens. By means of telephoto 
lenses photographs may be taken of very distant 
objects. Again, photographs may be taken by 
means of ultra-violet light y which has no effect 
upon our sense of vision; and the ether-waves 
beyond the red end of the spectrum, the infra-red, 
may also produce images on the photographic 
plate, although these rays cannot be detected by 
the eye. — BiBLiOGRArnY: Photography as a Scien- 
tific Implement-, Alfred Watkins, Photography; 
Chapman Jones, Photography of To-day; C. R. 
Gibson, Romance of Modem Photography, 

Photom'eter, an apparatus used for com- 
paring the luminous intensities of different 
sources of light. Let L be the light emitted per 
second by a small source of light; then the light 
which passes per second through unit area of a 
sphere of radius r with its centre at the source 
is L/47rr®. This is a measure of the intensity of 
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illumination I of a screen at the distance r, and 
for normal rays I varies directly as the intensity 
of the source, and inversely as the square of its 
distance. Thus, if two sources of luminosities 
hi and L 2 produce equal illumination at distances 

and fg, L^/ra®, or L^/Lj = an 

equation which forms the basis of photometric 
calculations. 

In Bouguer’s photometer (1729) the two 
lights are set in front of a thin sheet of trans- 
lucent paper divided by an opaque partition 
placed in front so that each source illuminates 
one-half of the screen only. By varying the 
distances of the lamps from the screen, equality 
of illumination is obtained, and a measurement 
of the distance of each source from the middle 
of the screen gives, by the above equation, the 
ratio of the luminosities. With other photom- 
eters a similar procedure is followed. 

Rumford (1794) placed the sources on two 
tables set at about 00°. The screen was placed 
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at the junction of the tables, and two vertical 
cylinders cast on the screen shadows which 
touched but did not overlap. The lamps were 
moved until the shadows were equally dark. In 
the common use of this photometer only one 
rod is employed to cast the shadows. 

In Ritchie’s photometer (1826) a white 
isosceles wedge is placed between the two 
illuminants with its edges vertical, and each of 
two sides receives light from one source. Viewing 
the wedge from the side, its position on the line 
joining the two lamps is adjusted until the two 
faces appear equally bright. 

In Joly’s photometer (1888) the wedge is 
replaced by two rectangular blocks of paraiTin 
separated by tin-foil. 

The modern form of Bunsen’s photometer 
(1841) uses a sheet of paper, with a grease spot 
in the middle, placed between the two lights. 
The paper is moved between the sources until 
the appearance of the grease spot is the same 
as seen from either side. The comparison is 
rendered easier by setting two plane mirrors so 
that both sides of the grease spot can be seen 
simultaneously. 

Lummer and Brodhun’s photometer (1889) is 
a modification of an older form used by Swan 
(1849). The light from each source is reflected 
by different paths to the adjacent faces of a cube 
formed from a pair of right-angled prisms, the 


hypotenuse sides of which are cemented by a 
central transparent patch of Canada balsam. 
The rays from one source pass straight through 
both prisms by way of the balsam, whilst the 
light from the other source enters the second 
prism and is totally reflected at the surface 
surrounding the balsam, and continues, parallel 
to the central beam, into a low-power micro- 
scope, by means of which the comparison is made. 

The Flicker photometer was designed by 
Whitman (1896) to compare the luminosities of 
lights of different colours. By using a rotating 
sector, or a rotating wheel with a rim suitably 
bevelled or provided with a series of mirrors, 
the light is directed to the eye alternately from 
each source. A flickering effect is produced, 
which disappears when proper adjustment is 
made. 

In order to reduce the photometric comparison 
to terms of candle-power, the luminosity of one 
source requires to be known. If one source is a 
standard lamp (see Candle Standard), the candle- 
power of the second lamp may be found. An 
electric glow-lamp forms a reliable sub-standard 
if its candle-power has been previously measured, 
and if it is used in conjunction with a voltmeter 
and rheostat. — Cf. A. P. Trotter, Illumination, 

Pho'tophone, an instrument which transmits 
sounds by means of a beam of light. It was 
invented in 1878 by Bell and Tainter, and 
utilized the Bell telephone in conjunction with 
a selenium ‘ cell ’, the properties of which had 
been discovered by May five years previously. 
When light falls on a selenium cell or bridge, the 
electrical resistance of the cell diminishes, and 
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a stronger current is enabled to pass from a 
battery round a circuit which includes the cell. 
In the selenium cell used by Bell and Tainter, 
the resistance changed from about 1200 ohms 
in the dark to 600 ohms in the light. In the 
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photophone as used by these experimenters, 
sunlight was reflected from a mirror to a flexible 
reflecting membrane which directed the rays to 
a large parabolic mirror at the receiving-station. 
The rays were focused by the mirror on a sele- 
nium cell connected in series with a battery and 
telephone. When the voice of the speaker was 
directed on to the transmitting membrane, the 
latter vibrated in resonance, and, becoming 
alternately concave and convex, caused the 
reflected rays to become alternately convergent 
and divergent. The intensity of the light con- 
centrated on the selenium cell thus varied with 
the same frequency as that of the sound-wave 
which actuated the membrane, and corre- 
sponding variations were impressed on the 
electric current through the telephone, which 
reproduced the sounds spoken into the distant 
membrane. Other forms of transmitter have been 
designed; in the most successful of these, the 
beam from an electric arc search - light was 
employed. The sound-waves actuated a micro- 
phone placed in a branch circuit of the arc, and 
variations of the current in the arc were caused, 
which gave rise to variations in the intensity of 
the transmitting beam of light. The speaking 
range has a limit of about 20 miles.— Cf. Ruhmer, 
Wireless Telephony (translated by J. E. Murray, 
1908). 

Pho'tosphere, literally ‘ sphere of light ’, the 
shell of incandescent matter which forms the 
luminous surface of the sun, and from which 
we chiefly receive its light. The photosphere 
is overlaid by the reversing layer, in whicii 
occurs the absorption producing the Fraunhofer 
lines, by the chromosphere, and the corona. 

Photosynthesis. Sec Carbon Assimilation. 

Phragmites (frag-mi'tez), a genus of large 
grasses widely spread, and usually known as 
reeds. P. communis, the only British species, is 
the largest grass in the British Islands. 

Phrenol'ogy (Gr. phren, mind, logos, dis- 
course), the term applied to the wild speculations 
of Gall and Spurzheiin, founded upon (1) the 
claim that the brain, as the organ of the mind, 
is not so much a single organ as a complex con- 
geries of organs; and (2) the supposed existence 
of a certain correspondence between the ai)titudes 
of the individual and the conliguration of his 
skull. The development of physiology has 
shown that while there is some slight justiiication 
for the underlying principle, the scheme elabo- 
rated by Gall and Spurzheiin is wholly fantastic 
and false. 

Pl*ryi&i^» in ancient geography a region com- 
prising the western-central part of Asia Minor, 
containing the cities Aparnea, Laodicea, and 
Colossal. The inhabitants were early civilized, 
and paid much attention to grazing and tillage. 
The early history of Phrygia is mythological. 


Several of its kings of the names of Gordius and 
Midas are mentioned. On the death of Adrastus 
(560 B.c.) the royal family of Phrygia became 
extinct, and the kingdom became a province of 
Lydia. It afterwards formed a part of the 
Persian, and still later of the Roman Empire. 

Phry'nlchus, Greek comic poet, a contem- 
porary and rival of Aristophanes, who accused 
him of vulgarity and plagiarism. His plays are 
all lost, only a few fragments surviving. Aristo- 
phanes beat Phrynichus’s Solitary with the 
Birds, and his Muses with the Frogs. 

Phy corny cetes, or Lower Fungi, a common 
name for the low^er and more primitive families 
of the Fungi (q.v.). 

Phylac'tery (Gr. phylacterion, safeguard), 
among the Jews strips of parchment inscribed 
with certain texts from the Old Testament, 
and enclosed within a small leathern case, which 
is fastened with straps on the forehead just 
above and bet^veen the eyes, and on the left 
arm near the region of the heart. The four 
passages inscribed upon the phylactery are 
Ex. xiii, 1-10, 13-16; Deut. vi, 4-9; xi, 13-21. 
The custom was founded on a literal interpreta- 
tion of Ex, xiii, 16; Dent, vi, 8; xi, 18. The word 
occurs only once in tlie New Testament (MatL 
xxiii, 5), in the discourse of the Saviour against 
the Pharisees. The .Jews call the phylacteries 
icphillin, plural of tephillah, a prayer. The 
orthodox Jews still consider it a sacred religious 
duty to wear the phylacteries during morning 
prayer every day except on Saturdays and high 
festivals. In their origin they were regarded as 
amulets, which protected the wearer from the 
power of demons, and hence their name. 

Phyllode, in botany, the name given to a 
leaf-stalk when it becomes developed into a 
flattened expansion like a leaf, as in some 
Australian species of acacia and certain other 
plants. 

Phyllop'oda (‘ leaf- footed ’), a sub-order of 
Crustacea, possessing numerous feet, numbering 
eight pairs at least, the first pair being natatory 
in character. The feet are of foliaceous or leaf- 
like structure, and arc provided with branchial 
appendages, adapted to subserve the breathing 
or respiratory function. The carapace, or shelly 
covering protecting the head and chest, may be 
w’ell developed, or the body may be destitute of 
a covering. In their development the Phyllopoda 
pass through a metamorphosis; and in their 
earliest state the embryos appear as in the 
‘ nauplius ’ form (see Nauplius). All the Phyl- 
lopoda are of small size. The order is represented 
by the familiar ‘ fairy shrimps ’ (Chiroceph&lus), 
met with in freshwater ponds, and the curious 
‘ brine shrimps ’ (Artemia), found in the brine- 
pans of salt-works, and in the salt lakes of both 
the Old and New Worlds. 
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Phyllostomatidse, the vampire bats, an Australia, at the Cepe of Good Hope, and in 
American family of bats, including the true Algeria; and, generally speaking, it has now 
blood-sucking vampire (Desmodus rufus)» See obtained a foothold, at least in restricted locali- 
Vampire-haU ties, in every country where the grape-vine is 

Phyllotaxis, in botany, the mode of insertion cultivated. Vines attacked by Phylloxera 
of leaves on the axis. Many ingenious theories generally show external signs the second year 
have been advanced to account for the almost of attack in a sickly yellowish appearance of the 
mathematical exactness of phyllotaxis, but the foliage and in stunted growth, and the third year 
problem is still unsolved. they frequently perish, all the finer roots having 

Phylloxe'ra, a genus of plant-lice, family decayed. Grafting European on American vines 
Aphidse, ord. Heniiptera. The type of the genus has proved the best means of checking this pest, 
is Phylloxera quercus, a species which lives upon Phylogenesis, or Phylogeny, in biology, the 
oak trees; but the Phylloxera vastatrix^ or grape race-history of an animal or vegetable type, a 
Phylloxera, a species which injuriously affects term much used by evolutionary biologists and 

philosophers. It has been shown that onto- 
genesis, or the life-history of an individual, is a 
more or less imperfect recapitulation of its 
phylogenesis (Law of Recapitulation). 

Physalia, a genus of marine animals of the 
class Hydrozoa, of the sub-class Siphonophora. 
The P. ailantiea is 
known by the name 
of the Portuguese 
man-of-war • These 
hydrozoa are charac- 
terized by the 
presence of one or 
more large aii-sacs, 
by which they tloat 
on the surface of the 
ocean. Numerous 
tentacles depend 
from the under side, 
one class short and 
the other long. The 
shorter arc the nutri- 
tive individuals of 
the colony; the longer, 
which in a Physalia 
5 or 6 inches long are 

the vine, has attracted so much attention by its capable of being ex- 
ravages that it has come to be known as the tended to VI or 18 
Phylloxera. It presents itself in two types, the feet, possess a re- 
one gall-inhabiting {gallicola), and the other markable stinging 
root-inhabiting (radicola). Its jiroper home is power, and are pro- 
North America, where it was known early in the bably used to stun 
history of grape-culture, and where it doubtless their prey, 
existed on wild vines from time immemorial. It Physical Chemistry may be defined as the 
was discovered in England in 1803, and about science which deals with the mechanism of 
the same time it made its appearance in France, chemical phenomena. It attempts to find an 
where it committed great ravages, inflicting * explanation ’ of the observational facts of 
immense loss upon the owners of vineyards, inorgjuiic chemistry, organic chemistry, colloid 
Widening its area not only by natural means, chemistry, bio-chemistry, and chemical technol- 
but also by commerce in vines and cuttings, it ogy. By the term ‘ explanation ’ is meant the 
was carried from infected to non-infected dis- restatement of the chemical phenomenon in 
tricts, and spread to Spain, Portugal, Switzer- terms of purely physical (i.e. mechanical) con- 
land, Austria, Prussia, and to all the grai>c- cepts, that is, the demonstration that the 
growing countries of Europe. Only where the chemical phenomenon is precisely what is to be 
soil was of a sandy nature did the vineyards expected, provided certain mechanical theorems 
escape. In 1885 its presence was discovered in or principles arc applicable to the behaviour of 
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those excessively minute material units in terms 
of which chemical change takes place. These 
material units are the molecules of which matter 
in bulk is composed, molecules themselves pos- 
sessing an atomic and ultimately an electronic 
structure (see Matter; RaySy Electric; Radio^ 
activity; Electron; Ionization). The development 
of physical chemistry has been rendered possible 
by the application of two, or possibly three, dif- 
ferent modes of treatment. The first consists in 
the application of the kinetic molecular theory. 
The second mode, namely the thermodynamical, 
was first applied by Horstmann (1869), whilst 
the third mode, namely the application of sta- 
tistical mechanics together with its modification 
known as the Quantum Theory (q.v.), has only 
recently begun to play a part in the development 
of chemical theory. 

Examining a chemical phenomenon from the 
point of view of elementary kinetic molecular 
theory, we attempt to visualize the occurrence in 
terms of the molecules, atoms or electrons taking 
part, attributing to these natural units purely 
mechanical properties, such as mass, velocity, 
momentum, forces of attraction and of repulsion 
(see Dynamics; Kinetics). The word elemen- 
tary is used here to indicate that we artifi- 
cially simplify the actual mechanism by attri- 
buting average values to molecular properties. 
On this basis, the reaction between two mole- 
cules in a gaseous mixture, for example, is re- 
garded as due primarily to collisions. The more 
tequent the collisions, i.e. the more highly con- 
centrated the gas mixture, and the higher the 
temperature, the more rapidly does the chemical 
change take place (see Kinetic Theory of Gases). 
Recent investigation has indeed shown that 
other considerations enter, notably that the 
molecules must be in a certain state or condition 
in respect of internal energy before a collision 
will be chemically effective. Apart from this, 
however, it has been found possible to express 
chemical reactivity in terms of a law, the Law 
of Mass Action (see Mass Action), according to 
which the rate of chemical change between two 
different molecules is proportional to the product 
of the concentrations of the two gases in the 
mixture. Applying this idea to two opposing 
reactions, wc arrive at the concept of chemical 
equilibrium, essentially dynamic, due to the 
existence of equal and opposite rates of chemical 
change. 

In the thermodynamic treatment of chemical 
processes we set aside completely all molecular 
considerations (see Thermodynamics). Ther- 
modynamical reasoning is based entirely on the 
concept that all material changes are accompanied 
by energy changes, and from the thermodynamic 
point of view the latter alone are considered. 
This mode of treatment is characterized by its 


generalized nature, as distinct from the special- 
ized concepts involved in the kinetic molecular 
theory. There are two classical principles or 
laws upon which thermodynamical considerations 
rest, and the introduction of these into chemistry 
has led to conclusions, e.g. the colligative pro- 
perties of solutions (see Solution), which could 
not have been obtained on any other basis. The 
very generality of treatment which charac- 
terizes thermodynamics makes it difficult to 
apply, but once it is applied, the conclusion 
is unassailable. Since the concept of time is 
absent from thermodynamical reasoning, we 
cannot, by this method, deal with a phenomenon 
such as chemical rate or velocity. We can 
deal, however, with chemical equilibrium, and 
it is possible, for example, to calculate with 
precision the effect of an alteration in tempera- 
ture upon the position of the equilibrium finally 
attained in a chemical process, in terms of the 
heat of the reaction, chemical reactions being 
accompanied in general by an evolution or an 
absorption of heat. As a further example of its 
utility it may be mentioned that thermodyna- 
mical reasoning has to a large extent solved the 
problem of determining quantitatively what is 
meant by the term chemical affinity, a term the 
very familiarity of which has somewhat ob- 
scured its indefiniteness. This problem has, in 
fact, within recent years involved a considerable 
extension of the fundamental concepts of 
thermodynamics themselves, by indicating the 
existence of a new principle, the so-called Third 
Law of Thermodynamics. 

The introduction of statistical mechanics into 
chemical processes is in a sense a return to the 
kinetic molecular theory, but on an altogether 
wider basis. We no longer regard every molecule 
in a material system as identical in all respects 
with every other molecule. We recognize that 
there are individual physical differences which 
must be allowed for. Since, however, there are 
vast numbers of molecules in any system, even 
the most dilute, with which we usually deal, it 
is obviously impossible to consider each molecule 
by itself, more especially as every molecule is 
changing in various ways with the time. Instead, 
we make allowance for individual characteristics 
by introducing probability considerations into the 
purely mechanical theory adopted. On this basis 
we know, with regard to the speed of molecules 
for example, that in a system consisting of many 
molecules a large proportion possesses speed 
which lies very near to a ‘ most probable speed % 
whilst only a very small proportion possesses 
either very large or very small speeds relative 
to the most probable value. It is almost certain 
that the internal energy in the molecules is 
distributed in a similar manner, and the con- 
clusion has now been reached that it is only that 
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very small fraction of the total molecules, which 
possesses excessively great internal energy, 
which is really concerned in chemical changes. 
On the basis of what is now known as classical 
statistical mechanics, the variation of, say, 
internal energy amongst molecules is regarded 
as continuous, that is, the internal energy of any 
individual molecule might differ by an infinitely 
small amount from the energy of another mole- 
cule. The most recent development of statistical 
mechanics, known as the Quantum Theory^ 
virtually denies this, and replaces it by the con- 
cept of discrete alterations in energy content in 
finite (though still very small) amounts. Each 
of these minimum amounts is known as a 
quantum. This is only a crude way of expressing 
the idea, but it is suflicient to indieatc the 
essential characteristic of quantum treatment. 
The introduction of such ideas into chemical 
theory has only taken place within the last few 
years, but it has already become evident that 
the ultimately satisfactory theory of chemical 
processes will be attained on this basis, h'or 
bibliography see Chemistry, 

Physicians, Royal College of (London), a 
body which owes its origin to the exertions of 
Thomas Linaerc, one of the physicians of Henry 
VIII, who, through the inlluencc of Cardinal 
Wolsey, obtained in 1518 from that monarch 
letters patent incorporating himself with certain 
other physicians named, and all other men of the 
same faculty in London, as one body. Various 
privileges were accorded to them, the chief of 
which was that of prohibiting anyone from prac- 
tising as a physician in London, or within a 
circuit of 7 miles round it, unless he had first 
obtained a licence from this corporation. A 
charter granted four years later confirmed the 
privileges of the body, except that graduates of 
Oxford and Cambridge were i)ermittcd to prac- 
tise within the jurisdiction of the college without 
previously being examined by it. Various 
charters have been granted to the body subssc- 
quently, but since the passing of the Medical 
Act of 1858, by which any duly qualified prac- 
titioner is entitled to practise according to his 
qualifications in any jiart of His Majesty’s do- 
minions, the licence of the college is not necessary 
to those practising in London or within 7 miles 
round. The Royal College of Physicians of 
London is represented by one member in the 
General Medical Council established by the 
Medical Act of 1858. The college consists of 
fellows, licentiates, and members, the first being 
elected from among the members, whilst the 
others are admitted by examination. The 
building of tlic college, formerly in Warwick 
Lane, is now situated in Pall Mall East, London. 
The Royal College of Physicians, Edinburgh, 
was incorporated by royal chartes dated the 


26th of Nov., 1681, and empowered to make 
laws for promoting the art of physic, and to 
regulate the practice thereof in Edinburgh and 
Leith. Its fellows and licentiates are entitled 
to be registered as qualified medical practitioners. 
The Royal Faculty of Physicians and Surgeons, 
Glasgow, has a like status, and combines with 
the Royal College of Physicians, Edinburgh, 
and the Royal College of Surgeons, Edinburgh, 
to grant a triple qualification, after a joint 
examination. 

Physic-nut, the seed of the Jatrdpha curcas, 
or the plant itself, a shrub belonging to the nat. 
ord. Euphorbiacca;, a native of intertropical 
countries, principally the East and West Indies. 
The seeds have strong emetic and purgative 
properties, due to a fixed oil used in medicine, 
under the name of Jatropha-oilf for the same 
purposes as croton-oil, although it is less power- 
ful. French or Spanish physic-nuts are the seeds 
of J. multifidut and yield Oil of Pinhoen, similar 
in its properties to Jatropha-oil, 

Physics is a general term signifying the 
aggregate of the sciences dealing with such 
natural phenomena as motion, force, heat, light, 
sound, electricity, magnetism, elasticity, capil- 
larity, ostikose, diffusion, solution, and change of 
stale. It'' scope extends over all properties of 
matter which arc not specifically biological or 
chemical. Aristotle’s treatise Tot q>uoi>cd, from 
which the word physics is derived, embraced 
nature-knowledge of all kinds, but chemistry 
and biology arc not now reckoned to belong to 
the realm of physics, though biological facts 
and processes have their physical aspect, and the 
dividing-line between physics and 'hemistry is 
hard to draw. In biologj’^, for example, the 
methods of physics apply to such subjects as 
measurement of sap- and blood-pressure, and 
the meclumics of the skeleton and muscles, but 
physics takes no account of the special character 
of living matter; thus the physical theory of 
sound deals with the mechanics of wave-motion 
and the mechanism of the ear, but stops short at 
the threshold of sensation of sound. 

It may be taken that physics attempts to 
classify and explain natural phenomena in terms 
of certain special concepts, such as attraction 
and repulsion, cohesion, temperature, state of 
aggregation, as well as motion, mass, force, 
stress, strain, and energy. Chemistry and astron- 
omy are really departments of physics, to which 
independent status has been given, the former 
dealing with a very special tyi>c of physical 
event, called chemical action, while the latter is 
simply the physics (including the dynamics) of 
the celestial bodies. In Britain there has been 
a tendency to restrict the signification of physics 
by excluding dynamics, ‘natural philosophy’ 
being used to denote physics in the wider sense. 
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Such sciences as geology and mineralogy, 
which lean towards description and history rather 
than towards causal analysis, are not usually 
classed under physics, but rather as branches 
of natural science, along with such biological 
sciences as botany, zoology, &c. 

Among the physical sciences, dynamics has 
premier place, as its fundamental concepts — 
matter and motion — are pre-eminently simple 
and precise. In the development of physics there 
has been a continual effort to explain all physical 
phenomena in terms of the dynamics of matter 
and ether. Great advances in this direction were 
made in the nineteenth century, with the result 
that the most important chapters in the text- 
books of physics have now an essentially dyna- 
mical character. The names of Laplace, Poisson, 
Fourier, Fresnel, Young, Faraday, Thomson, 
Joule, Maxwell, Gauss, Helmholtz, Hertz, and 
others will always be associated with these great 
advances. 

The twentieth century has already witnessed 
a rejuvenation of the whole of physical science 
through the remarkable achievements in divining 
and observing not merely the atomic constitu- 
tion of matter, but even the structure of the 
atoms, and in detecting the motions and mutual 
actions of the electrons and nuclei which compose 
them. Radio-activity, electron, quantum, these 
arc the magic words of the new century which 
are expected to give the clue to many a hitherto 
hidden secret of nature. 

Perhaps the most comprehensive recent treatise 
on physics is that of O. D. Chwolson, of which a 
French edition has appeared in five large volumes. 
Amongst the shorter general treatises, the 
English editions of the works of Dcschaiiel and 
of Ganot, and W. Watson’s Textbook may be 
recommended. There arc numerous excellent 
textbooks on special branches (heat, ojitics, 
&c.). For recent advances, W. C. D. Whetham’s 
The Recent Development of Physical Science (11>09), 
and the yearly Reports of the British Association 
may be consulted. The Philosophical Magazine 
is the chief British periodical devoted to physical 
science. 

Physiocratic System (Gr. physis, nature; 
kratein, to rule), a system of political economy. 
It was advocated by a French school which 
flourished in the second half of the eighteenth 
century, and the members of which wrote against 
the abuses of the mercantile system. It was a 
system of government based on nature, and was 
supposed to lead to justice and order. The 
watchword of the Physiocrats, who were known 
to their contemporaries as les ^conotnistes, was 
Mssez faire, laissez passer, and they advocated 
industrial freedom, natural liberty, and the 
advancement of agriculture. The term physio- 
cratic was first used in 1799 by Hu Pont de 


Nemours. The head of the school and the founder 
of the system was Francis Quesnay (lC94r-1774), 
physician of Louis XV, who was a follower of 
Descartes and in favour of the reign of natural 
law (hence physiocracy)* Quesnay observed the 
very depressed state of agriculture in France 
whilst travelling with the king, and ascribed it 
to the mercantile system introduced under 
Colbert, which favoured the industry of the cities. 
He published his Tableau 4conomique avec son 
explication (1758), and developed his system in 
his La Physiocratic, ou constitution naturelle du 
gouvemement le plus avantageux au genre 
humain (Paris, 1767). A whole school, called 
the Physiocratic, soon sprang up. It was not, 
however, until the reign of Louis XVI, under the 
minister Turgot, that the followers of the system 
came into office. Their authority again sank, but 
in the Revolution they had for several years 
a decided preponderance in the Convention. 
Joseph II of Austria, and Leopold of Tuscany, 
his brother, were friendly to the system, but did 
not allow the perfect freedom of trade which it 
recommended. The principles of the physiocratic 
system arc: (1) The earth is the only source of 
all national wealth; and only those who use or 
increase the natural powers operating in the 
vegetable and animal kingdoms, as farmers, 
fishermen, herdsmen, or miners, add to the 
amount of national wealth. All other workers, 
such as mechanics, manufacturers, or merchants, 
produce nothing which can increase the public 
wealth; they only change the fomi of the 
articles produced by the former classes, and 
their wages will always be paid by the surplus 
of raw products which the farmer saves from 
his own consumption. The merchant only pro- 
motes the exchange of goods. Still less is it 
in the power of public officers and men in 
similar employments to increase the elements 
of wealth. (2) All members of the community, 
therefore, arc divided into i)roductive and un- 
productive. To the latter class belong scholars, 
artists, mechanics, merchants, &c., because all 
of them arc to be supported by the produc- 
tions of the earth, without having assisted 
directly in producing them. What they save 
from the wages received from t he mass of 
the natural products, in various forms, con- 
tributes, indeed, to national wealth, and they 
become thereby a useful class of citizens, in- 
directly increasing wealth. It is only by their 
means, moreover, that the agriculturist is 
enabled to devote himself exclusively to the 
tillage of the soil. (3) From this it follows that 
the unrestricted exercise of all honest occupations 
is necessary to the wealth of both classes. The 
physiocratic system inculcates freedom in regard 
to foreign commerce, as well as to the mechanic 
arts, considering it a matter of indifference 
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whether the products of a country are consumed 
by natives or by foreigners. (4) As according to 
this system all wealth is derived from the soil, 
the only subject taxed should be the net produce 
of the soil. 

Without criticizing this system in detail, it 
may be pointed out that it is based upon a mis- 
conception of nature and its products. The 
fire of the steam-engine is as much a productive 
natural power as that producing grain, and the 
plough as much a machine as the steam-engine. 
Besides, if wages are regulated by the ‘ iron 
law both in commerce and manufactures as 
well as in agriculture, then the ‘ net product ’ is 
made up of wealth created by the three classes, 
agricultural, manufacturing, and commercial. — 
Bibliography: II. Higgs, The Physiocrats; Yves 
Guyot, Quesnay et la physiocratie; R. Sabatier, 
La Theorie du commerce chez les physiocrates. 

Physiog'nomy, the subject which treats 
of the means of judging character from the 
countenance. Aristotle is the first who is known 
to have made any attempts in physiognomy. 
He observed that each animal lias a special 
predominant instJnet, as the fox cunning, the 
wolf ferocity, and so forth, and from this he con- 
cluded that men whose features resemble those 
of certain .animals will have similar qualities to 
those animals. Baptista della Porta, in his work 
De Humana Physiognomia (1580), revived this 
theory and carried it further. The theory 
was adopted and illustrated by the French 
painter Lebrun, in the next century, and by 
Tischbein, a German painter of the eighteenth 
century. The anatomist ("amper sought new 
data in a comparison of the heads of different 
types of the human family, and in attempting 
to deduce the degree of inlelligcnee belonging 
to each type from the size of the facial angle. 
Lavater was the first to develop iin elaborate 
system of physiognomy, the scope of which he 
enlarged so as to include all the relations between 
the physical and moral nature of man. See 
Lavater, 

Physiography, or Physical Geography, one 
of the great divisions of general geography which 
treats of the natural features of the earth’s sur- 
face and their distribution, and of the general 
relationship of the lithosphere (earth’s crust) to 
the hydrosphere (watery envelope) and atmos- 
phere (gaseous envelope), and, in a lesser degree, 
considers the interrelationship of the two latter 
forms with reference to the biosphere, or organic 
life upon the earth. There is no clearly defined 
line of demarcation between physical geography 
and physiography. Some authorities, indeed, 
such as Linmeus and Huxley, give the term 
physiography a narrower meaning, but it wall 
be used here as comprehending the whole sub- 
ject of physical geography. 


Physiography is defined by Herbertson (Guide 
to Geographical Books) as “ the systematic study 
of the forces of nature, and their effects in their 
local and general aspects Dynamical geography 
(geodynamics) is directly concerned with the 
distribution of forces, the study oi the distribu- 
tion of forms being covered by morphological 
geography (geomorphology). Geomorphology, 
however, is not only concerned with the distri- 
bution of forms on the lithosphere, it also seeks 
to describe their structure. In its broadest 
definition it is concerned with the shape of the 
earth as a whole, and with the forms and sub- 
divisions of the lithosphere, hydrosphere, atmos- 
phere, and biosphere, but it is usually restricted 
in meaning to the consideration of land or crust 
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forms only. Physiography is in no small degree 
dependent upon the results of three other sciences, 
although it has no interest whatever in the 
processes by which these results are obtained. A 
study of land forms would be very unsatisfactory 
without a corresponding consideration of their 
origin, and in this phase geology and physiography 
overlap and are mutually indispensable. Meteor- 
ology is applied to the study of physiography 
through climatology; sunshine, temperature, and 
moisture being the principal subjects considered. 
Oceanography and hydrography perform for the 
oceans the functions exercised by meteorology 
in relation to the atmosphere, but with certain 
inoditioations. As in the case of geology, so 
much overlapping ocicurs lietween physiography 
and the two latter sciences that it would be 
difficult if not impossible to define their respec- 
tive limits. 

Physical conditions exert an enormous in- 
fluence on the organic life of the lithosphere, and 
determine, in a greater or less degree, tlie kind 
of people who shall live on a particular part of 
the earth’s surface, their mode of life, manner 
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of dress, state of comfort, wealth, and health, known work of Emil Fischer, who showed that 


Vegetable life is also dependent upon favour- 
able physical conditions, and to man, as other 
mammals, vegetation is as imperative a necessity 
as water. From these considerations it follows 
that no study of physiography could be complete 
without a passing note of how uncontrollable 
physical conditions have affected organic life. 

In the physiographical review of any region 
a close investigation of the following features 
will provide a handy skeleton of the complete 
structure. 

1 . Land, — Shape and size; orography, i.e. 
highlands, mountains, plateaux, &c.; watersheds; 
plains and peneplains; valleys and passes; coastal 
features, i.e. gulfs, bays, &c.; vegetation; geo- 
logical structure and nature of rocl«, folds, faults, 
rift valleys, &c. 

2 . Water, — Bathymetrical study of ocean; 
currents; lakes; river systems; coastal features 
(including estuaries, bays, and gulfs, &c.); 
submarine land forms, i.e. depressions, basins, 
troughs, trenches, deeps, rises, ridges, plateaux, 
&c. 

«* 5 . Air, — Climate, including temperature, rain- 
fall, sunshine, prevailing winds, &e. 

It is important to consult such articles as 
Earth; Hydrography; Oceanography; Meteoro- 
logy; Geography; Geology; Earthquake; Climate; 
&c.; and physiographical notes on various 
countries. 

Bibliography: J. W. Gregory, Geographtp 
Structural, Physical, and Comparative; R, D. 
Salisbury, Physiography; N. S. Shaler, Aspects 
of the Earth; E. Suess, Das Antliz der Erde (4 
vols. and index; English translation by Hertha 
Sollas, The Face of the Earth) — ^this is the classical 
work on the subject; A. J, Herbertson, Outlines 
of Physiography and A Handbook of Geography 
(2 vols.); Marie C. Slopes, The Study of Plant 
Life (chap, xxxiv. Physical Geography and Plants, 
and chap, xxxv. Plant Maps, both written up 
in a popular form); E. H. L. Schwarz, Causal 
Geology; A. E. M. Geddes, Meteorology, 

Physiological Chemistry. The living cell 
consists of a mixture of organic and inorganic 
substances dissolved or suspended in water, the 
water constituting about three-fourths of the 
total mass of the cell. Of the organic substances, 
proteins, carbohydrates, and fats are the most 
important. The simpler organic materials are 
mostly stages either in the synthesis or decom- 
position of these substances. Of the three groups, 
proteins, carbohydrates, and fats, the proteins 
alone contain nitrogen in their molecule. On 
decomposition the proteins yield various amino- 
aeids (fatty or dibasic acids in which one or more 
of the hydrogen atoms has been replaced by an 
NHg group), according to the type of protein 
decomposed. This fact, coupled with the well- 


amino-acids could be linked together in acid- 
amide chains, i.e. the COOH group of one com- 
bining with the NHg group of the next, 
(CHg(NHg)CO[OHH]HNCHgCOOH), thus form- 
ing a peptide, and that, if the chains so formed 
included sufficient and the proper type of amino- 
acids, many of the characteristic reactions of 
proteins could be obtained, has proved that the 
various proteins consist of unions of various 
amino-acids. 

Amino-acids may have one amino-group in 
their molecule, as in glycine, (CH2(NHg)COOH), 
or two, as in ornithine, (CH8(NHa)CH2CH2 
CHNHgCOOH). Amino-derivatives of dicarbox- 
ylic acids are also found, c.g. aspartic add, 
(nOOCCIIgCH(NIl2)COOII), as also similar 
derivatives of sulphur-containing acids, e.g. 
cysteine, (CHgSIICH(NH2)CC)OIl). Again, the 
amino-acid may be linked to a cyclic compound, 
as in phenylalanine, 

H 

I II 

HO. /OH 

^( y 

CH2CH(NH2)C00II, 

where the arnino-propionic acid is combined with 
a benzene ring; or to an heterocyclic compound, 
as in histidine, 

/OH. 

HN/ 

I I 

HC=C - CH2CH(NHj)COOH, 

where arnino-propionic acid is combined with 
the iminazole ring. Of the amino-acids, tyrosine 
and tryptophane deserve special mention. Tyro- 
sine, a compound of arnino-propionic acid with 
hydroxybenzcnc, and present in many proteins, 
is of importance as a source of the organic or 
ethereal sulphates of the urine. By bacterial 
action in the intestine, the amino-acid is sepa- 
rated and the remaining phenol is absorbed, 
then combined with acid potassium sulphate to 
render it non-toxic, and excreted in this form in 
the urine. Tryptophane, a compound of amino- 
propionic acid with the heterocyclic indol ring, 
under bacterial influence in the intestine, forms 
indol and methylindol or scatol, and these sub- 
stances similarly form the indoxyl and scatoxyl 
sulphates of the urine. 

Other Nitrogenous Substances of Physiological 
Importance, — Urea, 

.NH2 

0 -:C< 

\NH2, 
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regarded as the diamide of carbonic acid, is 
formed in the body by the dehydration of the 
ammonium carbonate, which results from a com- 
bination with carbonic acid of the ammonia 
produced from the NHj groups of waste amino- 
acids. Guanidine^ 


/NH3 

HN=C<: 


a substance, as the formula shows, intimately 
related to urea, has been found in the human 
subject in the form of methyl- and dimethyl- 
guanidine in the urine, blood, and certain tissue 
extracts. It is also a constituent of most proteins 
in the form of argininCf a compound of guanidine 
and amino-valerianic acid. Guanidine, chemi- 
cally, and possibly metabolically, is also related 
to creatine (methyl-guanidine-acetic acid). This 
substance is a constant constituent of muscular 
tissue, and its anhydride, creatinine, is a normal 
constituent of all mammalian urines. 

Of derivatives of the pyrimidine structure. 


N=-on 

I I 

HC CH 



three substances, uracil or dioxypyrimidine, 
thymine or methyldioxypyrimidine, and cytosine 
or aminooxypyrimidine, occur as components of 
nucleic acids. 

From the substance purine, of structural 
formula, 


i I 

HC; t!— NH 


S-C. 


\ 
on, 

N ^ 


which, it will be noticed, is a combination of the 
pyrimidine and iminazole nuclei, several sub- 
stances, the interrelation of which is shown in 
the following formulae, purine, C6H4N4; hypo- 
xanthine, C6H4N4O; xanthine, C5II4N4O2; uric 
acid, C6H4N4O3; adenine, CgH3(NHa)N4; guan- 
ine, C5H8(NH2)N40, are derived. Hypoxanthine 
and xanthine are found widely distributed in 
'j. the tissues of both animals and plants, as also 
adenine and guanine, which, in addition, are 
I constituents of the nucleic acids. In the human 
I organism all are ultimately changed into the most 

I '"' highly oxidized form, viz. uric acid. 

The nucleic acids, united with proteins, form 
the nucleoproteins of the cell-nuclei. They con- 
sist of phosphoric acid, a carbohydrate, two 
purine bases, and two pyrimidine bases, the exact 
way in which these components are combined 


being unknown. The carbohydrate of the animal 
nucleic acids is a hexose (see below), that of 
plants a pentose, the pyrimidine bases of the 
animal type being cytosine and thymine, those 
of the vegetable world cytosine and uracil. 

Of the metabolism of the sulphur of the 
protein molecule little is known, but cysteine, 
already mentioned, is probably an intermediate 
product. An oxidation product of cysteine, viz. 
taurine, is found in combination with a complex 
acid, cholalic add, in the bile. A similar com- 
pound of this acid with glycine, glycocholic acid^ 
is also a constituent of bile. 

The Carbohydrates, — ^These are so called be- 
cause of their empirical formula, (CHaO)^, repre- 
senting a combination of carbon and water. 
There may be any number of carbon atoms from 
two to nine in their molecule, those of most 
physiological importance having five or six. 
The hexoses, or 6-carbon atom type, are often 
called sugars. They may exist as single mole- 
cules, the monosaccharides, or two molecules may 
combine together with loss of water, giving the 
formula CigllgaOu, forming the disaccharides. 
Further combination of more molecules with loss 
of water gives rise to tetra- and polysaccharides. 
Similar combinations may occur among numbers 
of the pentose or 5 -carbon atom group. 

The pentoses are widely distributed in plants 
as a component of their nucleic acids. 

Hexoses, — Monosaccharides. The most im- 
portant are glucose, kevulose, and galactose. 
Glucose occurs in sweet fruits, honey, &c., and 
is an aldehyde, i.e. it possesses a CHO grouping, 
its formula being CH^OII CHOII CIIOH CHOH- 
CHOH-CIIO. Laevulose is also found in fruits; 
it is an example of a ketone sugar, possessing 
a CO grouping, CH2OII CHOH CHOII CHOII- 
CO-CHoOH. Galactose is found mainly in com- 
bination with glucose in milk-sugar (lactose). 

Disaccharidcs. Of these there are many, the 
most important being cane-sugar, a combination 
of glucose and Ijevulose; lactose, consisting of 
glucose and galactose; and maltose, made up of 
two glucose molecules. 

Polysaccharides. The most important are 
those composed of glucose units. To this group 
belong vegetable starch, the dextrin s, glycogen or 
animal starch, the form in which the carbo- 
hydrate excess of the animal body is stored, and 
cellulose, which forms the basis of the cell-walls 
of plants. 

Along with the carbohydrates must be men- 
tioned two acids which are probably products of 
their metabolism. Lactic acid or hydroxy- 
propionic acid, (CHs-CHOH-COOH), plays an 
important rdle in muscular contraction; and 
pyruvic add, (CHg-CO-COOH), is of importance 
because, since its formation from aminopropionic 
acid and its synthesis to higher fatty acids have 
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been shown to be possible, it may represent the advance knowledge, but even acted as a barrier 
turning-point in the interchange, one into to real progress. With the advent of the Baconian 
another, of proteins, carbohydrates, and fats. philosophy, w'hich demanded not theories but 
The Fats, — Fats and oils are cjombiiiations of facts derived from observation and experiment, 


the higher fatty acids, mainly stearic^ palmitic^ 
and oteic, with the trihydric alcohol glycerol. 
Palmitic and stearic acids are saturated acids, 
i.e. each valency of every carbon atom is satisfied. 
Oleic is an unsaturated acid, there being a double 
linking in the middle of the chain, ( — CHg—CH — 
CH— CHg— ). The position of such double 
linkages probably determines the point of rupture 
of the molecule in its biological oxidation. The 
lower fatty acids occur to a small extent in many 
fats and fatty secretions like milk. Higher 
alcohols, such as cholesterol^ are also found, par- 
ticularly in nervous tissue, bile, and red blood- 
corpusclcs, and also united to higher fatty acids, 
forming waxes. The decomposition of fat is 
believed to take place by the introduction of 
double bonds (desaturation) and by a series of 
oxidations at the penultimate CH 2 grouping 
(the p position). The ultimate result of these 
processes would be the formation of p-%droa^/- 
butyric acid. Normally this is completely oxidized 
to carbonic acid and water, but in defective 
fat metabolism p-hydroxybutyric acid, along 
with its oxidation products diacetic add and 
acetone, may appear in blood and urine. Along 
with the fats may be mentioned somewhat 
similar compounds which contain phosphorus 
and nitrogen in their molecule, the phosphatides 
or lipins, e.g. lecithin, where two of the replace- 
able hydrogen atoms of glycerol are replaced by 
palmitic acid, and the third by phosphoric acid 
and a nitrogenous base, choline, 

BiBLiOGiiAPHY, — R. H. A. Plimmer, Practical 
Organic and liiochemistry; II. E. Roaf, Biologi- 
cal Chemistry; Monographs on Biochemistry, ed- 
ited by R. H. A. Plimmer and F. G. Hopkins; E. 

V. M‘Collum, The Newer Knmvledge of Nutrition; 

W. M. Bayliss, The Nature of Enzyme Action, 
Physiology is the study of the phenomena 

presented by living organisms, whether animal 
or vegetable. Vegetable physiology, however, 
belongs rather to the province of botany, and the 
study of animal physiology has been directed 
mainly to the higher animals and particularly 
to man. Hence the following brief outline is 
largely that of human physiology. It is a con- 
sideration of how the mechanism of the body 
W'orks. 

In early and in mediaeval times philosophers 
employed their energies in speculations as to 
the functions of the various organs and parts of 
the body with which the study of anatomy had 
made them familiar* These speculations were 
limited only by the imagination of the theorist, 
and, as they were wholly unsupported by ob- 
servation or experiment, they not only failed to 


physiology freed itself from the trammels im- 
posed by the schoolmen and rapidly attained 
the dignity of an experimental science. Since 
then progress has been slow but sure: slow, 
because of all experimental sciences physiology 
presents probably the greatest difficulties; sure, 
because the advance has been based on gradually 
accumulated facts. 

The methods employed in the investigation 
of the body processes arc those of the chemist 
and the physicist. We are learning more and 
more to apply such methods to physiological 
problems, and with advances in the fundamental 
sciences of chemistry and physics new methods 
become available to the physiologist. No person 
can hope to understand the problems of physiol- 
ogy who has not a competent knowledge of 
chemistry and physics. 

Since physiology is concerned with the pheno- 
mena of life, we must first endeavour to explain 
what constitutes life. The main characteristics 
of a living organism are that it is capable of (1 ) 
taking in and utilizing food, (2) reacting to 
changes in its surroundings, (3) growing, (4) 
reproducing itself. Some organisms consist of 
a single cell, but all the higher forms of life are 
‘^ggJ’^gidions of vast multitudes of cells. Every 
cell, however, is composed of a living material 
called protoplasm, and it is this which exliibits 
the properties just mentioned. 

Structure of the Body. — It is obvious that 
different parts of the body are composed of very 
different materials, e.g. we have bone, muscle, 
fat, «&c. This difference in structure is associated 
with a difference in function or division of labour. 
Certain cells are grouped together and sj)ccialized 
to perform one particular process. 

Thus we have bone — forming a rigid support 
for the soft tissues; muscle — cai)able of con- 
tracting; skin — forming a covering for the body; 
mucous membranes — lining the hollow internal 
organs; glands— aggregations of cells which 
secrete fluids; nervous tissue — for conducting 
nervous impulses. 

These specialized cells are grouped into organs 
and systems. Each system subserves certain 
requirements and contributes its quota to the 
needs of the body, but it is essential to regard 
the different systems as interdependent. No 
one system can function abnormally or cease to 
function without seriously interfering with the 
others. 

Metabolism, — Protoplasm exists in a state of 
incessant change. It is being continuously built 
up and broken down. The sum total of these 
changes is termed metabolism. Such a process 
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necessarily involves the expenditure and the 
storing up of energy. Now one of the greatest 
general laws of the physical world is that of 
conservation of energy, which affirms that energy 
cannot be created, although it may be transformed 
and appear as work or as heat. 

The body is no exception to this law. It cannot 
manufacture energy, but must receive it in the 
form of food. Food contains large stores of 
potential energy which the body has the power 
of liberating. In the tissues of the body there 
is a considerable reserve of potential energy 
which can be drawn on if necessary, as in com- 
plete or partial starvation. This device can be 
resorted to only for a limited time, and during 
that time the body steadily wastes away. If, 
on the other hand, more energy (i.e. food) than 
is necessary is supplied, the surplus is got rid of 
in the form of heat. For the most part heat 
derived from food is not wasted, as a certain 
temperature is required for the survival of warm- 
blooded animals. 

Food, — Food is to the body what fuel is to 
the engine. Neither can continue to function 
unless it is fed. Any food, no matter of what 
form, c«an be shown to belong to one of three 
great classes, viz. proteins^ carbohydrates, and 
fats. All these contain the elements carbon, 
hydrogen, and oxygen, but the proteins contain 
in addition nitrogen and sulphur. Food-stuffs, 
as a rule, arc not composed entirely of one class, 
but have greater or less quantities of the others 
admixed. For example, meat is chiefly protein, 
bread is chiefly carbohydrate, and butter is 
almost all fat. See Physiological Chemistry; 
Foods and Food Values, 

Foods as ingested are inert, but the large 
amount of carbon they contain can be oxidized, 
i.e. it can form a chemical compound with oxygen, 
and in so doing can liberate a large quantity of 
energy, just as coal does when it is burnt. The 
body has the power of carrying out this oxidation 
process gradually and quietly, and it does so by 
producing certain substances called enzymes or 
ferments. 

Enzymes, — Our knowledge of enzymes is con- 
fined almost entirely to a recognition of their 
action. They act powerfully in minute quantities. 
They are not used up in the process. A given 
enzyme acts only on one particular substance, or 
perhaps on a small group of similar substances. 
The action may be to break down a complex 
substance into simpler ones, or from simple sub- 
stances to build up a complex one. 

Digestive System, — ^The digestive system or 
alimentary tract is a long tube beginning at the 
mouth. From here the masticated food passes 
down the oesophagus or gullet into the stomach, 
where it remains for some time subjected to the 
digestive action of the gastric juice. It then 
You 
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enters the small intestine, in which the digestive 
process is completed; the resulting products aie 
absorbed into the blood, and the useless residue 
passes on into the large intestine, finally leaving 
the body by the rectum. The passage of food 
along the tube is effected by the rhythmic con- 
traction and relaxation of the muscular fibres in 
its wall. 

The digestive juices are formed in small glands 
in the mucous membranes lining the tract, but 
important aids are afforded by the liver and the 
pancreas, two glands which pour their secretions 
into the commencement of the small intestine. 

Excretion, — ^The breaking down processes of 
metabolism result in the production of various 
waste products, just as a fire produces ashes. 
These waste products must be removed, because 
they tend to clog the mechanism, and many of 
them, besides, are injurious to the body. The 
process of disposal is called excretion. The chief 
channels by which they leave the body are (1) 
the kidneys, which form the urine; (2) the in- 
testine, which gets rid of waste matters in the 
faeces; (fl) the lungs, which give off carbon dioxide; 
(4) the skin, which forms the sweat. 

Circulatory System, — ^The products of digestion 
are distributed to all parts of the body by the 
circulatory system. This consists of a central 
pump, the heart, with muscular walls which 
contract rhythmically. It is divided into two 
halves, a left and a right. The left heart forces 
the blood through a series of branching channels, 
the arteries, which form a network all over the 
body. Other channels, the veins, carry the blood 
to the right heart. The blood on its return is 
pumped through the lungs, to be aerated before 
passing to the left heart and being again dis- 
tributed to the body. 

itespiratory System, — ^The lungs are contained 
in the chest, and air is forced in and out by the 
action of special muscles. The air comes into 
intimate contact with the blood circulating 
through the lungs, and oxygen is taken up and 
carried to the tissues. The great waste product 
of metabolism, carbon dioxide, is carried by the 
blood to the lungs, and there it passes out into 
the air. Thus the blood arrives at the lungs 
charged with carbon dioxide, and leaves them 
charged with oxygen. 

Blood, — The blood, therefore, supplies the 
whole body with food and with oxygen. Its 
oxygen-carrying power is due to a pigment called 
haemoglobin, contained in myriads of tiny cjells 
floating in the fluid part of the blood. There are 
also cells which act as scavengers. They play 
an important r61e in maintaining health by 
attacking and eating up the organisms which 
produce disease. 

Receptors , — It is essential for an organism that, 
in order to survive, it should be capable of 
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adapting itself to changes in its surroundings. 
The range of adaptation depends partly on the 
capacity to receive impressions from external 
changes. Such changes are called stimuli, and 
in the higher animals special organs are set aside 
for their reception. These organs may be desig- 
nated in the most general terms as receptors, but 
the most important are commonly known as the 
special sense organs. Thus we have the eye 
responding to light, the ear to sound, &c. 

Effectors, — The animal provided with the most 
elaborate receptor organs for appreciating 
changes in its environment would derive little 
benefit if it was unable to respond to those 
changes. Consequently the development of the 
receptor system has been accompanied by that 
of mechanisms for reacting to external changes. 
This effector system, as we may call it, consists 
of the muscles. Skeletal muscle is attached to 
the bones, and enables the animal to perform 
movements. Visceral muscle is found in the 
internal organs, and controls their action. 

Nervous System, — With advances in the de- 
velopment of receptors and effectors, it becomes 
necessary to avoid the conflict of dissimilar 
reactions to different stimuli, and desirable that 
reactions should be carried out speedily. This 
leads to the formation of connecting-links between 
receptors and effectors, which, increasing in 
complexity, come to constitute the nervous 
system and to dominate all the other systems in 
the body. These links consist of specialized cells 
with long branching processes. The whole cell 
forms a neuron, and the nervous system is built 
up of vast numbers of these units. The separate 
neurons are brought into functional continuity by 
the close approximation of their processes, but 
there is no structural continuity. This conception 
forms the basis of modern views regarding the 
action of the nervous system. 

In the higher animals the nervous system may 
be divided into two parts: a central part, con- 
sisting of the brain and spinal cord; and a peri- 
pheral part, consisting of the nerves linking the 
various organs to the central part. Impulses 
travelling along the nervous system are divided 
into afferent, or those p<'issing towards the centre, 
and efferent, or those passing towards the peri- 
phery. 

The spinal cord acts as a central exchange, 
sorting out the incoming messages from the 
receptors and the outgoing messages to the 
effectors, and carrying them to their various 
destinations. In the spinal cord impulses from 
receptors may be directed along outgoing 
channels to effectors, and give rise to what are 
known as reflex actions, i.e. actions in which 
consciousness is not involved. 

The spinal cord expands at the head end into 
the brain. At its base are various sub-stationa 


concerned with the control of such vital pro- 
cesses as circulation and respiration. The 
cerebellum or lesser brain controls muscular co- 
ordination and equilibrium. But the height of 
nervous development is reached in the brain 
proper or cerebrum. Here we have the scat of 
consciousness, of willed actions, of memory and 
intellectual processes. In man the cerebrum 
surpasses in development that of any other 
animal. Apart from its relatively enormous size, 
its outer layer or cortex, consisting of innumerable 
nerve-cells, is very thick, and is thrown into folds 
or convolutions which greatly increase its area. 
This elaborate convolution is a distinctive 
feature of the human brain, and the advance in 
complexity from savage to civilized man is 
readily perceptible. 

Endocrinetes, — There is a small group of glands 
which pour their secretions directly into the 
blood, and are therefore called the ductless glands 
or endocrinetes. Although many of them are of 
minute size, their action is of such importance 
in regulating the general mctaliolism that any 
departure from normal function produces serious 
and often fatal results. 

Rejnoduction , — In order to provide for the 
continuation of the species, certain cells are 
grouped to form reproductive organs. 

The foregoing description gives, however 
imperfectly, some idea of the multifarious pro- 
cesses at work in the human body. Physiology, 
regarded purely as a science, is concerned with 
nothing else, but the physiologist’s studies corre- 
late the normal with the abnormal. Hence 
physiology is also the foundation of medicine. 
To understand the departures from the normal 
which constitute disease, the physician must be 
acquainted with the normal. He is constantly 
employing his knowledge of physiology, and 
every advance therein furnishes him with 
additions to that knowledge and with new 
weapons for his struggle with disease. 

Phytolac'ca, a genus of tropical or sub- 
tropical herbaceous plants, type of the nat. ord. 
Phytolaccaceae. One species is the American 
pokeweed, 

Phytophthora, a genus of Fungi, family 
Peronosporacese. P, infestans is the potato- 
blight, one of the worst diseases of the potato, 
though not so deadly now as during the first 
decade of its ravages in Europe ( 1840 - 50 ). The 
disease shows itself first in the form of brown 
patches on the leaves; these spread, the leaves 
curl and decay, and in severe cases the entire 
haulm may blacken and rot in a few days. The 
mycelium of the fungus lives in the intercellular 
spaces of the shoot, but sends forth fertile 
branches through the stomata into the air, 
bearing numerous little oval conidia that spread 
the infection, especially in warm, damp weather. 
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since each conidium produces a number of say that either the organ or pianoforte is now in 


actively swimming zoospores if it falls into a 
drop of water. The mycelium finally spreads to 
the tubers, which ma> also, when young, be 
directly infected by zoospores, and either causes 
them to rot or more often hibernates in them and 
starts the disease afresh if infected tubers are 
planted as ‘ seed The best preventive remedies 
are destruction of infected plants and planting 
of ‘ seed ’ from a non-in fected crop of one of the 
varieties least susceptible to the disease; an 
attack that has started may be checked by 
spraying the foliage with Bordeaux mixture. 

Piacenza, pya-chen'tsa, a province of Emilia, 
North Italy, belonging to the basin of the Po. 
Area, 907 sq. miles; pop. 267,000. 

Piacenza (ancient Placentia), a city of 
North Italy, capital of the province of Pia- 
cenza, at the confluence of the Trebbia with the 
Po. Being a place of strategic importance, it 
has long been fortified, and is still surrounded by 
walls with bastions and fosse, outside which is 
a series of detached forts. The principal edifices 
are the cathedral, in the Lombard-Romanesque 
style (mostly built between 1122 and 1238), and 
other churches; the town house (Palazzo Com- 
munale), of the thirteenth century, one of the 
finest structures of its kind; and the Palazzo 
Farnese (now used as barracks). Piacenza is an 
important railway centre. The manufactures 
consist of cotton goods, woollens, stockings, hats, 
and leather, and there are also several silk- 
spinning and paper-mills. Pop. 40,360. 

Piacenza was originally a Homan colony, 
founded in 219 b.c. Between 997 and 1035 it 
was governed by its bishops. In 1447 it was 
captured and sacked by Francesco Sforza; and 
in 1545 it was united with Parma to form an 
hereditary duchy for Pierluigi Farnese, son of 
Pope Paul III. 

Piana del Greci (pya'na de-i-gra'che), a 
town of Sicily, in the province and 10 miles s.s.w. 
of the city of Palermo. Silks and woollens are 
manufactured. Pop. 8500. 

Pianoforte. Musical instruments in general 
may from one point of view be divided into two 
classes: those which have come down to us from 
early times with little or no alteration of their 
original form, and those which in their present 
shape are the result of a gradual evolution. Of 
the former the trombone is the outstanding 
example, while among the more numerous 
members of the second class the organ and the 
pianoforte take a prominent place. The reason 
for this will be apparent when it is remembered 
that these two instruments are dependent for 
their perfection on a highly elaborate mechanism, 
and their rate of progress has therefore inevitably 
been conditioned by the rate of advance in 
mechanical ingenuity. It would be unwise to 


its final state. Indeed, the pianoforte has quite 
recently (1922) taken a new and very important 
step onward, as will be shown later in this 
article. 

The pianoforte is the latest and most popular 
representative of a large class of stringed instru- 
ments which derive their tone from a momentary 
excitation of the strings, in contrast to those of 
the violin class, in which the making of sound by 
means of the bow is a continuing process. The 
ultimate ancestor of the pianoforte is the psaltery. 
This ancient instrument was in its essentials 
merely a simple form of the dulcimer, being held 
in the hand or hung round the neck, while the 
strings were sounded by the fingers or by a 
plectrum instead of by hammers, as in the case 
of the true dulcimer. There are many highly 
appreciative references to it in early writings, 
and Chaucer, in the Millers Tale, makes mention 
of it in the familiar lines: 

And all above ther lay a gay sautrie 

On which he made on nightes melodie, 

So swetely, that all the chambre rong, 

And Angelas ad virginem he song. 

The spinet and harpsichord are a direct develop- 
ment from the psaltery, and, with the clavichord, 
are the prototypes of the pianoforte. The spinet, 
which is really only the oblong form of the 
harpsichord, was, like the latter, a very favourite 
instrument in its day, particularly in England, 
where it was more commonly called the virginal 
or virginals. Some lexicographers have derived 
this alternative name from the fact C\at “ maids 
and virgins do most commonly play on them ”, 
but it is much more probable t hat the instrument 
was so named because of its use in accompanying 
the Angelus ad Virginem^ for, as it is interesting 
to note, it followed its parent, the psaltery, in 
the performance of this worthy oflice. 

The harpsichord, which, it should be remem- 
bered, includes the spinet and virginal, was 
during the sixteenth, seventeenth, and eighteenth 
centuries as universally popular as the pianoforte 
is to-day. It was the instrument that Bach and 
Handel played and wrote for, and they preferred 
it to the newer pianoforte, which was just 
becoming known in the days of their prime, and 
was stifl largely in the experimental stage. The 
tone production in the harpsichord was effected 
by means of jacks, little wooden uprights placed 
on the end of the keys opposite to that touched 
by the performer. At the top of the jacks was 
fixed a point or plectrum made of crow quill or 
hard leather, which was forced past the wire by 
the descent of the key, and in its passage plucked 
or twanged the wire into sound. The mechanism 
was therefore no more than an elaborated appli- 
cation of the plectrum principle, and sound 
gradations were entirely beyond the immediate 
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control of the player. The tone was brilliant but 
lacking in delicacy, and so short-lived that all 
kinds of embellishments were in use in harp- 
sichord music to give a semblance of rhythmic 
vitality and continuity of sound. The instrument 
was generally made with two keyboards, and 
provided with stops, by means of which changes 
from loud to soft could be made and even a 
limited amount of tone contrast introduced. 
The case of a harpsichord was very often em- 
bellished with fine paintings done by contem- 
porary masters, and with appropriate mottoes, 
such as Sic transit gloria mundi, in which an 
obvious reference is made to the short-lived 
nature of music in general and of harpsichord 
tone in particular. 

The clavichord, the other immediate pre- 
decessor of the pianoforte, differed from the 
harpsichord in one or two important details. 
In its mechanism the plectrum-like quill or 
piece of hard leather was replaced by a small 
wedge or tangent of brass about an eighth of an 
inch broad at the top. When the key was put 
down, this tangent rose to meet the string and, 
pressing against it, set it in vibration. Further, 
by remaining in contact with the wire it fixed 
the vibrating length of the latter, and so decided 
the pitch of the resulting sound. The method of 
tone-production in the clavichord was therefore 
based on that of the monochord with moveable 
bridge, from wliich, indeed, it was directly 
derived. The instrument also differed from the 
harpsichord in its tonal results. They were 
delicate and charming, suggesting a kind of 
diflidencc which sensitive musicians found very 
agreeable. By means of tlie tangent the player 
could feel himself in much more intimate as- 
sociation with the string than was ever possible 
while playing the harpsichord, and a good per- 
former on a good instrument could even secure 
variations of tone-amount, and had the high 
pleasure of controlling these variations directly 
through his manner of using the key. It was also 
possible to repeat a note several times without 
quitting the key, with a charming effect which 
was not possible on the harpsichord and cannot 
be obtained from the pianoforte. It was indicated 
by the German word behung, and Beethoven 
has introduced an imitation of it in one of his 
latest sonatas, Op. 110 in A flat. He had a great 
admiration for the clavichord, because of its 
powers of tone-control and expressive interpre- 
tation. Mozart also played the instrument, and 
it was a favourite with the great Bach and his 
son Emanuel. If we regard the harpsichord 
and the clavichord as the parents of the piano- 
forte, then they might be said to stand in the 
relation of father and mother respectively. 

The aim of the first makers of pianofortes 
was to combine the good features of the harp- 


sichord and the clavichord. The former could 
give brilliance and speed of execution, but could 
only vary the tone-amount by artificial means, 
which included the use of swell shutters on the 
organ principle. The latter could give great 
sweetness of tone and delicate variations of tone- 
amount, but could only be heard in a small space, 
and was therefore quite useless for public per- 
formance. It was also seriously lacking when 
sparkling staccato effects were required. In con- 
nection with the actual invention of the piano- 
forte, the usual conflicting claims are met with. 
France, Germany, and Italy are competitors for 
the honour, but the fullest investigation has 
clearly established the right of Italy to the 
distinction. She therefore provides in this 
matter one more example in music of her power 
to originate and her inability to bring to per- 
fection, for Italy at the present time does not 
harbour any of the great centres of pianoforte- 
making. Bartolommeo Cristofori (1651-1781) 
was the name of the inventor of the pianoforte. 
He was a harpsichord-maker of Padua, who 
removed about 1687 to Florence, where, in 1711, 
he produced the first of the new instruments. 
It is significant that during the eighteenth 
century the new invention was as often called 
fortepiano as pianoforte. This indicates clearly 
that the name was given to distinguish it from 
all other instruments of its class by means of its 
special feature — the power to give soft or loud 
tones at the will of the performer; and it was 
this power which Cristofori had decided to make 
the goal of his endeavours. 

His first step was to replace the tangent of the 
clavichord with the hammer, the idea for which 
he look from the dulcimer. But a serious diffi- 
culty at once confronted him. It will be remem- 
bered that the tangent of the clavicihord re- 
mained in contact with the string as long as the 
key was held down; and while this w'as an 
essential part of the instrument’s mechanism, it 
had a damping effect upon the tone, which has 
been wdl described as a ‘ blocking ’ of the sound. 
Cristofori saw that it w^ould be necessary in 
his new instrument to provide some means 
whereby the hammer, after setting the wire in 
vibration, could fall back, even though the key 
were still depressed, and leave the wire in perfect 
freedom to continue sounding. There is no means 
of knowing how long it took him to solve this 
problem, but in devising the contrivanc^e called 
the ‘ hopper ’ he provided a complete solution; 
in a greatly improved form it is still one of the 
main features of the pianoforte mechanism. The 
hopper is actuated by the key, and rises as the 
latter is put down, in the manner of the jack in 
a harpsichord. At its upper end it is in contact 
with the under surface of the hammer-shaft, 
which therefore rises with it and moves the 
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hammcr-liead towards the wire. Before this 
journey to the wire is completed, the hopper, 
owing to the construction of the mechanism, 
slips out of contact with the hammer-shaft and 
returns to its first position, leaving the hammer 
free to fall back into its original place as soon as 
its act of tone-making is finished. (It should be 
understood that the details of the above descrip- 
tion are only applicable to the actions of grand 
pianos; but the main principle is the same in all 
classes of instruments.) It is not too much to say 
that, in solving this initial difficulty, Cristofori 
had made the pianoforte possible. 

There were still many other serious 
problems to be solved, but they only 
arose after Cristofori had so cleverly 
devised the hopper. He is entitled 
to iiiuch honour in this connection. 

Any readers who desire to follow 
the development of the pianoforte 
through all its stages may be recom- 
mended to read the standard works 
on the subject given at the close of 
this article. For present purposes it 
will sufiice to point out that the blow 
from the hammer in the newly in- 
vented instrument was more than 
the wire in general use at that 
period could stand. The introduc- 
tion of heavier wire caused a greatly 
increased strain on the framing, 
which had in consequence to be 
greatly strengthened, a seemingly 
simple matter which waited a long 
time for a satisfactory solution. 

Many constructional problems arose 
from time to time of a less funda- 
mental nature which were solved 
with varying success, such as the 
best materia] for wires, the most 
effective form of damper and of 
damper action, the most effective point on the 
vibrating string for the hammer to strike, &c. 
Indeed, the pianoforte-makers of to-day are still 
experimenting, and, where a delicate and elabo- 
rate mechanism like that of a modern instrument 
is concerned, there will no doubt always be some 
points on which the inventive mind will joyfully 
exercise itself. 

It will not be necessary to give a detailed 
description of the pianoforte. It is probably the 
best-known of all instruments, and there are 
few homes without a specimen. The proportion 
of really worthy instruments in this host of 
pianofortes is not so high as could be wished, 
and there are many households in which this 
most willing and serviceable of music-makers is 
less looked after than any other piece of domestic 
furniture. Perhaps a wider knowledge of its 
qualities and merits will lead in time to a more 


sympathetic understanding of its very modest 
needs; it will then be more difficult than it is 
now to find a piano that is hopelessly out of tune, 
or has some notes which do not sound or some 
keys which will not rise after they are played, 
or pedals which do not act. 

The great value of the instrument for music 
and musicians lies in its sensitive response to 
the touch of the player and its power to render 
complete harmony. Through the wonderfully 
delicate action the pianist while playing is in 
the most intimate connection with the wires. 


and the expressive quality of his performance, 
supposing he has a good instrument, is entirely 
his own. Any defects in the instrument mean a 
loss of sensitiveness, and the ])layer is immedi- 
ately handicapped. On the harmonic side the 
})edals play a vital part; indeed, without them 
the piano would not have established itself as a 
serioub musical instrument. Yet it is perhaps 
on this point that the greatest ignorance prevails. 
The right-foot pedal when presced down raises 
all the dampers at once, so that the wires, after 
being set in vibration, continue to produce sound 
cither until the dampers are again brought into 
action by allowing the pedal to rise or until the 
sounds die off of themselves. By means of this 
pedal, therefore, many more notes can be made 
to sound simultaneously than would be possible 
by means of the hands unaided by the pedal. 
Further, while the damper-pedal is depressed aU 
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A view of the interior — keyboard and hammers removed. By permission 
of Messrs. John Broadwood & Sons, Ltd. 


PIANOFORTE 


22 


PIAVE 


the wires are free to sound, and those which 
have any acoustical relationship with the notes 
actually played really do so although untouched 
by the hammer, contributing very materially 
to the tonal quality and amount by adding their 
* sympathetic ’ vibrations. The marked increase 
in fullness of tone which results from the use of 
this pedal has earned it the name of ‘ loud ’ pedal 
in general company, but this is quite a misnomer, 
as it is just as effective and indispensable in 
connection with the softest possible music. 
The left-foot pedal is more legitimately called 
the soft pedal. It has no effect on the duration 
of the sounds, but alters the tone-quality in one 
of two ways according to the mechanism adopted. 
The intended result is only secured by a side-long 
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** Action ” of one note in an Upright Grand Pianoforte 

S, String. Hammer. C, Check action. D, Damper. 

K, Key. By permission of John Broadwood & Sons, Ltd. 

movement of the entire action, whereby the 
hammers can only engage with one or two 
strings of the three which go to each note. The 
untouched string or strings then sound sympa- 
thetically, since all three are tuned in unison, and 
impart a veiled quality to the soft tone which 
makes it quite distinctive. In the second and 
less legitimate form of soft-pedal mechanism 
the hammers arc moved nearer to the wires, 
which lessens the striking distance and conse- 
quently the amount of tone available, or a piece 
of felt or cloth is brought into position between 
the wires and the hammers, which again softens 
the tone, though sometimes with disastrous 
effects on the quality. 

A new piano, the invention of Mr. Emmanuel 
Moor, the composer, will probably in course of 
time revolutionize not only the playing of the 
instrument, but also the manner of writing music 
for it. It has two keyboards, the lower of which 
is exactly as in the ordinary piano, excepting 


that there is attached to the back end of each 
white key a raised portion which brings it to the 
level of the black keys. By this means easy 
access may be had to the upper keyboard, wliich 
is tuned throughout an octave higher than the 
lower one. The keyboards may be used separately 
or coupled together. There is also a contrivance 
for converting the instrument into a very fair 
representation of the harpsichord. It is called 
the ‘ Duplex-coupler ’ piano. — Bibliogkapiiy: E. 
F. Rimbault, The Pianojorte (1860); A. J. Hip- 
kins, History of the Pianoforte (1897); Grove’s 
Dictionary of Music and Musicians (vol. iii, 
1907), articles Pianoforte and Pianoforte-playing; 
Music and Letters for Jan., 1922, The Pianoforte 
of Emmanuel Moor, by Donald Tovey. 

Piassa'ba, or Piassa'va, a strong vegetable 
fibre imported from Brazil, and largely used for 
making brooms. It is chiefly obtained from palms 
such as Attalca funifira and Lcopoldinia piassdba. 
The fibre proceeds from the decaying leaves, the 
petioles of which separate at the base into long, 
coarse, pendulous fringes. It was first utilized 
in England, and the consumption is now large. 
Other European countries also consume con- 
siderable quantities. 

Piastre (pi-as'tr; It. piastra), a name first 
applied to a Spanish coin which, about the 
middle of the sixteenth century, obtained almost 
universal currency. It is now the name of a 
Turkish and an Egyptian coin. The Turks 
mint coins J, 1, 5, 10, and 20 silver piastre 
pieces, and gold pieces of 25, 50, 100, 250, and 
500 piastres. The nominal value of a piastre 
is 2i^cf., and the 100-piastre piece is called a 
mejideh, or Turkish pound (£Ti). The Egyptian 
piastre is worth a little more than the Turkish. 
The piastre is divided into 40 paras, 

Piat'ra, a town of Roumania, on the Bistritsa, 
53 miles south-west of .Jassy. It carries on a 
large trade in grain and timber. Pop. 17,500. 

Plauhi (pi-ou-e'), or Piauhy, a slate of 
Northern Brazil, bounded by the Atlantic and 
the states of Ceara, Pernambuco, Bahia, and 
Maranhao, from which latter it is separated by 
the Parnahyba; area, 116,494 sq. miles. Its 
coast-linc is not above 10 miles in length. The 
rearing of cattle, esteemed the best in Brazil, 
constitutes the principal source of wealth. 
Capital, Therezina; port, Parnahyba. Pop. 
(1920), 548,250, or 4*7 per sq. mile. 

Piave, a river of North Italy, rising in the 
Carnic Alps, and flowing in a south-easterly 
direction to Porto di Cortellazo, where it enters 
the Adriatic. During the European War the 
Piave formed a line of Italian defence, and gave 
its name to three of the bloodiest battles of the 
Austro-Italian campaign. 

The first followed closely upon the Italian 
disaster at Caporetto. At Caporetto the Austro- 
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German armies under General Otto von Below 
(Fourteenth Army) were divided into four 
‘ groups and successfully attacked the left 
wing and centre of the Italian Second Army 
(24th Oct., 1917, a.m.). Although only a local 
victory, the crisis came when the troops driven 
out of the Caporetto-Tolmino sector got out of 
control and, in their disordered retreat, carried 
back the concentrating detachments of reserves. 
On 25th Oct. (p.m.) General Capello proposed 
to General (^Jadorna an immediate retreat to the 
line of the Tagliamento. The Second Army had 
now completely crumbled, and the breach was 
widening dangerously when Cadorna gave the 
order for a general retreat to the Piavc in order 
to shorten his line (26th Oct., p.m.). Five of the 


eight army corps which composed the Second 
Army had already been almost completely dis- 
integrated, and it was obvious that the Taglia- 
mento was no longer a suitable line on which to 
make a stand. By Saturday, 27th Oct., the whole 
Italian line was in full retreat. In May, 1916, 
Cadorna had given orders for the construction 
of suitable defences on the mountain ridges be- 
tween the Brenta and Piave, and to the north- 
east of Asiago. To this line the Italians retreated 
in hopeless confusion. 

First Battle . — General Cadorna was superseded 
by General Diaz and a new Italian High Com- 
mand, and an Allied mission (Mr, LI. George, 
MM. Painlev^ and Barthou, and Generals 
Smuts, Foch, Henry Wilson, and Robertson) 
hastened to Italy. Affairs had become serious. 
On 10th Nov., 1917, the enemy engaged the 
Italian Fourth Army on the Middle Piave. It 
was a feeler, and a general battle immediately 
developed. The Italian positions were main- 
tained. 

Second Battle , — In March, 1918, four French 
and two British divisions were rushed from Italy 
to reinforce the Allied armies in France, on 
account of the collapse of the British Fifth 


Army during the German offensive. The Italian 
2nd Corps was also drafted, and Diaz then 
commanded 50 Italian and 5 Allied divisions, as 
against 60 Austrian divisions which had been 
completely reorganized while in winter quarters. 
On 15th June the Austrians advanced to ex- 
terminate the Allied anny, and concentrated 
mainly astride the Oderzo-Treviso Railway. 
Although immediately held up, they succeeded 
in establishing three bridge-heads across the 
Piave, and made some local gains, to which the 
closely knit defensive system of the Italian army 
held them as in a vice. The Piave rose in flood, 
and after a week of terrible battling the Austrians 
were compelled to withdraw. 

Third Battle . — Their failure in June, 1918, 
killed the last vestige of Austrian hopes for 
‘ peace by victory Their enormous losses 
had shaken their moral, and the Italian 
High Command immediately grasped their 
advantage. But their own losses and the 
fact that the reinforcements were already 
tired precluded the idea of an immediate 
Italian advance. “ The planned offensive 
had to aim at assisting the general effort 
of the Allies ... to drive the attack 
home with all available forces ... to 
obtain a real superiority of forces . , . 
and to gain a decision at one blow ” (Diaz). 
In the west the successful advances of the 
French were followed by the savage on- 
slaught of the British armies (8th Aug., 
1918). The Italians had now 51 Italian, 
3 British, 2 French, 1 Czeciio-Slovak di- 
visions, and 1 United States infantry regi- 
ment — 827 battalions, supported by 7000 guns 
and trench mortars. At three o’clock on the 
morning of 24th Oct. (anniversary of Caporetto 
disaster) the battle commenced between the 
Brenta and the Piave; at 7.15 a.m. the infantry 
advanced, and the battle raged until the 27th, 
when the Italians succeeded in establishing three 
bridge-heads on the Piave. On the flOth the 
Austrian line crumbled, and by 1st Nov. the 
Italians had reoceupied the line of the Taglia- 
mento. 

Piazza- Armeri'na, a city of Sicily, in the 
province of Caltanissctta, and 18 miles e.s.e. of 
the town of Caltanissetta. Wines, oil, and nuts 
are traded. Pop. 25,000. 

Pibroch (pe'bro/i; Gael, piohaireachdy art of 
playing the bagpipe), a wild, irregular species 
of music peculiar to the Highlands of Scotland. 
It is performed on a bagpipe, and adapted to 
excite or assuage passion, and particularly to 
rouse a martial spirit among troops going to 
battle. The pibroch produces by imitative sounds 
the different phases of a battle — the march, the 
conflict, the flight, the pursuit, and the lament for 
the fallen. 
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Pic'ardy, one of the pre-RevoIutionary pro- 
vinces of France, in the northern part of the 
country, lying between the English Channel, 
Normandy, and Artois, now divided among the 
departments of Pas-de-Calais, Somme, Aisne, 
Oise, and Nord. The capital was Amiens. 

Picaresque Novel, The, a type of fiction 
dealing with the adventures of rogues (Sp. 
picanm, a rogue). The prototype of this kind 
of novd is tlie SeUiricon of Petronius Arbiter, 
which describes the disreputable adventures of 
Encolpius, Ascyltos, and Giton in Cumse and 
neighbouring towns. There is a certain pica- 
resque element in the Golden Ass of Apuleius, 
where, in addition to stories of witches and magic, 
there are also tales of brigands and rascals. 
Some passages of Lucian describe the adventures 
of some quite pronounced rogues. But as a 
definite branch of literature the picaresque novel 
originated in Spain with the publication of 
LazariUo de Tonnes in 1554. This novel may 
be said to mark an epoch in literature, as it 
dealt with everyday life as opposed to chivalry 
and romance. For some while Spain was the 
home of the rogue-novel, some of the most 
remarkable being Mateo Aleman’s Guzman de 
Alfarache (1509); La Picata Jusiina (1605), 
which recounts the adventures of a female rogue, 
and which may have suggested Moll Flanders 
to Defoe; Marcos de Obregon (1618); and 
Quevedo’s Vida del Buscon (1626). Two of the 
Novelas Ejemplares of Cervantes (published 1613) 
also treat of roguery. The picaresque novel 
soon made its way to England. The credit of 
writing the earliest one in English belongs to 
Thomas Nash, who published The Unfortunate 
Traveller: or The Life of Jack Wilton in 1594. 
Some of Defoe’s work must be classed as pica- 
resque, especially Moll Flanders and Colonel Jack 
(both published 1722). To France, however, 
belongs the crowning glory of the pi(;aresquc 
novel. Scarron’s Roman comique (1651) and 
Pureti^re’s Roman bourgeois (1666) show pica- 
resque tendencies; but in Gil Bias de SantiUane 
(1715) Le Sage crystallized and intensified all 
the most attractive features of the rogue-novel. 
Le Sage’s originality has been attacked, and it 
is true that he drew much of his material from 
Spanish sources, but in the proper sense of the 
word he is as original as most great writers. 
His infiuence is plainly to be seen in the work 
of several great English novelists. Fielding 
seems to have followed Cervantes rather than 
Le Sage, but his History of Mr, Jonathan Wild 
the Great (1743) is a picaroon novel. Smollett 
wrote several books which may fairly be classed 
as picaresque novels, especially noteworthy being 
Ferdinand Count Falhom (1758). Dickens carried 
on some features of the Smollettian tradition, 
especially in his early work; Pickwick (1837) and 


Oliver Twist (1838) are perhaps better classed 
as peripatetic novels, but the latter devotes a 
considerable amount of space to thieves and 
roguery, Thackeray’s Barry Lyndon (1844) por- 
trays a fairly complete rogue. The Adventures 
of Hajji Baba of Ispahan^ published by James 
Justinian Morier in 1824, is a very amusing and 
clever example of a rogue-novel. Sir Walter 
Scott reviewed it for the Quarterly, and referred 
to the hero as the Oriental Gil Bias, thus showing 
that he did not shrink from comparing it with 
the greatest of all picaresque novels. — Biblio- 
graphy: F. W. Chandler, Romances of Roguery, 
F. M. Warren, History of the Novel previous to 
the Seventeenth Century, Sir Walter Haleigh, 
The English Novel, 

Piccini (pit-che'ne), Niccolo, Italian musical 
composer, born in 1728, died in 1800. He com- 
posed comic and serious operas, chiefly for the 
stages of Rome and Naples, with such success 
that for many years he w^as without a rival in 
Italy. In 1776 he accepted an invitation, on very 
favourable terms, from the French court, and 
went to l^aris, where he engaged in the famous 
musical contest with Gluck. In his later 
years he fell into misfortunes. He wrote over 
150 operas, besides numerous oratorios and 
cantatas. 

Pie'eolo, an instrument of the flute family, 
used in orchestras and military bands. The 
name is the Italian word for ‘ little ’, and the full 
name of the instrument is flauto piccolo or 
little flute. It is half the length of the flute, and 
therefore sounds an octave higher than the latter, 
and its fingering and technique are exactly the 
same. It has a working compass of two octaves 
and a sixth, with 1) for the lowest note and 
B flat for the highest in the case of the orchestral 
piccolo. Two more semitones are possible at the 
top of the compass, but are too little under 
control and too unpleasant in effect to be of any 
practical value. Owing to its high pitch and 
somewhat colourless quality of tone, it is not so 
generally useful as the flute, but for its own 
special effects no other instrument could take its 
place. It is a favourite with most composers, 
and they gladly avail themselves of its services 
on appropriate occasions. 

Piccolom'ini, a noble Siennese family, still 
flourishing in Italy in two branches. The two 
most celebrated members are: ( 1) ^Eneas Sylvius 
Bartholomseus, afterwards Pope Pius (Pio) II 
(q.v.). (2) Octavio, a grand-nephew of the first, 
bom in 1599, died in Vienna in 1656. He was 
one of the distinguished generals of the Thirty 
Years* War, was a favourite of Wallenstein, and 
fought at Lutzen (1632). He participated in the 
plot which resulted in Wallenstein’s assassination. 
He took part in the battle of Nordlingen, and 
was then sent to the Netherlands, where he 
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remained till 1648. In 1650 he was created a 
prince and duke of Amalfi. 

Pic du Midi, a name given to more than one 
summit of the Pyrenees, as the Pic du Midi de 
Bigorre, or Bagn6res (9440 feet), and the Pic 
du Midi d'Ossau (9465 feet). 

Pice (pis), a small Indian copper coin, value 
about one farthing sterling. It is subdivided 
into three pies, 

Picea. See Norway Spruce, 

Pichegru (pesh-grii), Charles, French general, 
born at Arbois, department of Jura, 1761, died 
in 1804. For some time a tutor at the College of 
Bricnne, he soon exchanged this profession for 
that of a soldier. Commander-in-Chief of the 
army of the Rhine in 1793, and of the anny of 
the north in 1794, he subjugated Holland, and 
entered Amsterdam in Jan., 1795. Disgusted 
with the anarchical state of affairs then pre- 
vailing ill the capital, he entered into negotiations 
with the Bourbons, and became the soul of the 
party hostile to the Revolution. Transported t<i 
Cayenne in 1797, he escaped to England, where 
he entered into a conspiracy with (icorge Cadoudal 
to assassinate Napoleon. Having gone to Paris 
for this purpose, he was captured by the police, 
and committed to the Temple prison, where he 
was found strangled. 

Pichinch^a, a volcano of Ecuador, in the 
Western Cordillera, north-west of Quito; height, 
15,900 feet. 

Pichincha, a province of Ecuador. Quito 
is the capital. This province, with a pop. of 
205,000, is the most densely peopled area of 
the Republic. 

Pi'cldae, the woodpecker and wryneck family, 
so named from the chief genus, Picus. Sec Wood- 
pecker, 

Plck'erel, the American name for some of 
the smaller kinds of pike. 

Pickering, an urban district and town of 
England, in North Riding of Yorkshire; a railway 
junction on the North-Eastern system. It is a 
town of great antiquity. Its castle was the prison 
of Richard II in 1399. Pop. 3700. 

Pickles, food-stuffs preserved in vinegar or 
brine. In early times in agricultural countries 
the farmers killed at Michaelmas the cattle which 
were to be used as food during the winter, and 
preserved the flesh by the use of this process. 
In those days winter vegetables were few and 
pickled vegetables w^ere in extensive use. The 
processes of pickling are different, to some 
extent, for each type of food-stuff. Olives, capers, 
walnuts, and similar articles are preserved for 
use as appetizers in a simple solution of salt or 
brine. Cucumbers, green tomatoes, onions, 
cauliflowers, and other vegetables are cleaned, 
cut to size, and subjected to boiling vinegar, with 
which they are allowed to simmer for some time. 


After the process is completed the pickles are 
bottled. Sauerkraut is cabbage cut fine and 
allowed to ferment in its own juice and salt. 
There is a considerable trade in pickled fish, 
especially herrings, for the German, Scandinavian, 
and Russian markets. Pickled mackerel is a 
popular dish with the poorer part of the popular 
tion of America. Meat is pickled with solutions 
of mixtures of common or rock-salt, more or 
less sugar, some saltpetre, and such things as 
coriander seeds, dried bay leaves, garlic, &c. 
To ensure effective pickling, some of the solution 
is filtered or siphoned, so that it is quite clear, 
and is then injected into the meat by the use of 
a hand-pump and a sharp-pointed nozzle. 

Pico, a Portuguese island in the Atlantic, 
forming one of the Azores group. It consists of 
a single volcanic mountain, which terminates in 
a peak (El Pico) 7618 feet high. Wine and 
oranges arc produced. Area, 175 sq. miles; pop* 
25, (MK). 

Picric Acid, a yellow crystalline substance^ 
CeH 2 (N 0 j 4 ) 3011 , obtained by the action of nitric 
acid upon phenol and its allied compounds. It 
is of a very poisonous nature. Its salts, the 
picrates, explode when struck or heated, and are 
used as explosives. Other uses to which this 
substance is put are small in extent compared 
with its use as an explosive, but it is also used 
as a dye and in relieving the pain of burns in 
industrial works. 

Picton, Sir Thomas, British soldier, born in 
Pembrokeshire 1758; entered the army in 1771, 
and, after serving in the West indies, rose to the 
rank of colonel, and became Governor of Trinidad 
in 1797. His next service was the capture of 
Flushing, of which he was appointed Governor 
in 1809. He afterwards distinguished himself in 
the Peninsular War at Badujoz, Vittoria, Ciudad 
Rodrigo, &c. He was killed at Waterloo in 1815. 

Pictou, a seaport and port of entry of Nova 
Scotia, Canada, on the Intercolonial Railway. 
Coal is mined and largely exported, and there 
are other industries. I*op. 3500. 

Piets. When Agricola invaded Scotland, the 
chief native tribe was known as the Caledonians. 
In the fourth century the Caledonians had be- 
come a division of the Piets. The tribal name of 
the Caledonians afterwards dropped out of use. 
The first Roman rcfcrcnijc to the Piets dates 
from A.D. 297. By the fourth century Scotland, 
formerly called Caledonia, was known as Pict- 
land, Pictavia. Evidently the Piets had become 
the dominant people, and the overlords of the 
aboriginal Britons of the north, who were called 
in Gaelic the Cruithne, the Q-Celtic rendering of 
the P-Celtic Prydein (Britons). There were 
Cruithne in Ireland also. Cruithne should not 
be translated ‘ Piets ’ but ‘ Britons ’. In Old 
Welsh the Piets were called I^eithwyr (Pictmen),. 
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a name derived from Pect, the Old Scots form 
of which is Pecht (or Peght, as used by Sir Walter 
Scott in The Pirate). Celtic scholars reject the 
derivation of the tribal name from the Latin 
pictus, “ Pe(!ti ”, writes Professor W. J. 
Watson, “cannot be separated etymologically 
from Pictones, the name of a Gaulish tribe on 
the Bay of Biscay. . . . Their name shows the 
same variation between Pict-ones and Pect-ones. 
We may therefore claim Pecti as a genuine 
Celtic word.” Apparently the Pictones colon- 
ized Orkney and Shetland. The Gaelic evidence 
shows that the Piets were divided into two 
sections, called the Ores (young boars) and 
the Cats. Orkney was known as Inse Orcc 
(‘ Isles of Boars ’) and Shetland as Inse Catt 
(‘ Isles of Cats ’). The people of Caithness (Cat- 
ness) and of Sutherland are still known in 
Gaelic as the ‘ Catach ’, and the Duke of Suther- 
land is ‘lliuc C!hat ’ (‘ Duke of the Cats ’). The 
Norsemen culled the sea between the islands and 
the mainland Pettaland-fjordhr, i.e. Pictland 
Firth, now Pentland Firth. In the Irish Book 
of Ballymote it is stated that “ Cairneach was 
for seven years in the sovereignty of Britons 
and Cats and Ores and Saxons ”. The Piets are 
associated in tradition with the broehs which 
so closely resemble the nuraghi of Sardinia. 
These broehs are most numerous in the north. 
On the west they are distributed as far south 
as Wigtownshire, and on the east as far soiith 
as Berwickshire. The Pictish skiffs were large, 
open boats with twenty oars a side, painted a 
neutral tint, the sails being dyed in the same 
colour. It is believed that the Piets turned 
Hadrian's Wall from the sea. Their allies on 
the west were the Dalriadic Scots, and on the 
east they appear to have co-operated with 
‘ Saxons ’ before the close of the Roman period. 
Claudian (fourth century) refers to Theodosius 
attacking Piets and Saxons in Orkney and Thule 
(Shetland), and Scots in Ireland {De Quarto 
Consulatu Ilonorii, line 31). The Pictish capital 
was at Inverness in the middle of the sixth 
century, and it was in his palace on the banks 
of Loch Ness that St. Columba found King 
Brude, the Pictish king, and was successful in 
converting him to Christianity. In the ninth 
century the Piets and Scots were united under 
King Kenneth macAlpin, whose mother was a 
Piet. See Scotland; Strathclyde. — Bibliography; 
W. F. Skene, Celtic Scotland (vol. i) and High- 
landers of Scotland (vol. i); W. C. Mackenzie, 
Races of Ireland and Scotland (with a biblio- 
graphy). 

Plcus, an old sylvan deity in Italy, who was 
represented with the head of a woodpecker 
(Lat. picus), and presided over divination. 

Pidgin- English (Chinese corruption of ‘ busi- 
ness English ’), a language used in the ports of 


China and elsewhere in the East, as also on the 
coast of West Africa, as a medium of communi- 
cation between natives and foreigners. Occa- 
sionally it is used as a lingua franca by the 
natives themselves hailing from different dis- 
tricts and speaking various dialects. Pidgin- 
English consists of monosyllabic English words 
and an admixture of Malay, Portuguese, Chinese, 
and miscellaneous words of many languages. 

Piedmont (It. Piemonte), a department of 
Italy, between Switzerland, Lombardy, Liguria, 
and France, and divided into the provinces of 
Alessandria, Cuneo, Novara, and Torino. Area, 
11,331 sq. miles; pop. (1915), 3,508,626. It 
forms the upper valley of the River Po, and 
derives its name, signifying ‘ foot of the moun- 
tain % from its situation at the base of the 
loftiest ranges of the Alps, by which it is en- 
closed on all sides except towards the Lombard 
plain. Maize, rice, wine, olives, oil, nuts, hemp, 
and silk are produced. Minerals include salt, 
coal, copper, lead, and silver. The chief town 
is Turin. See Sardinia; Savoy, House of; Italy. 

Piepowder Court, or Piepoudre Court 
(O.F. piepoudreux, pedlar, dusty foot), a court 
formerly set up at fairs and markets in England 
for the summary administration of justice in 
cases arising there. It is also called the Court 
of Dusty Foot, which has the same meaning as 
piepowder. It was the lowest court of justice, 
and was so called from the circumstance that 
the litigants were usually tradesmen who tra- 
velled from one fair or market to another. 

Pier. See Jetty. 

Pietermaritzburg, a city of the Union of 
South Africa, capital of the province of Natal; 
served by railway from Durban. It was founded 
in 1843, and named after the Boer leaders 
Pieter Retief and Gert Maritz. It has wide 
streets planted with trees, and contains the 
Governor’s residence; Government buildings; 
fine town hall (1901), with large organ; two 
cathedrals; and a college. Pop. (1921), 38,690, 
17,000 being coloured. 

Pi'etism, a term often applied in derision to 
ill-regulated religious excitement and mysticism, 
or to a devotional attitude. Like ‘ Methodist ’, 
the term Pietist was originally bestowed in con- 
tempt. More strictly, however, it was the name 
given to the religious views of a group of Lutheran 
reformers in Leipzig, who began in 1689 to de- 
liver ascetic lectures on the New Testament to 
the students and citizens. The idea of imparting 
theological instruction in a popular way came 
from their friend and teacher Spener (the Ger- 
man F^nelon), who had held religious meetings 
in Frankfort from the year 1670, at which the 
laity prayed and were allowed to ask questions. 
The Leipzig lectures were put a stop to as being 
hostile to good government, but the influence of 
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the Pietists led to the foundation (1G95) of the 
University of Halle, which became the centre of 
evangelical religion in Germany. The leading 
adherents of Spener were appointed its first 
professors, among them Franckc, the founder 
of the celebrated Waisenhaus or orphanage at 
Halle. The Pietists were noted for their pre- 
ference for practical as opposed to doctrinal 
religion, but tliey never formed a separate sect. 
The Jansenism and Quietism of France, and the 
Methodism of England, sprang from sources 
similar to those of the German pietism. — Cf. 
A. Ritschl, Geschichte des Pietismus, 

Piezom'eter (Gr. piezo ^ I compress), an in- 
strument used by Oersted for measuring the 
compressibility of liquids. A tall, thick-walled 
glass vessel with a layer of mercury at the 
bottom is filled up with water. The vessel is 
closed by a strong brass cap bored centrally, 
and fitted with a water-tight screw piston, by 
means of which pressure is ajjplied to the water. 
The liquid to be compressed is contained within 
a glass bulb provided with a long capillary neck, 
and the bulb is immersed in the water of the 
vessel with the mouth of the capillary tube 
opening under the mercury. A tube containing 
air also opens under the mercury, and acts as 
a pressure gauge. On screwing down the piston 
the rise of the mercury in the capillary indicates 
the compression of the liquid, and if the volumes 
of the bulb and tube are known, the compressi- 
bility of the liquid can be determined. For water 
and mercury, within certain limits, the decrease 
of volume is proportional to the increase of pres- 
sure; also, liquids regain their original volume 
on removal of the pressure, liquids being in this 
respect perfectly clastic. The compressibility of 
water is 1 part in 22,000 per atmosphere of pres- 
sure, that of mercury 1 part in 270,000. 

Pig, or Hog, when used in the broadest 
sense, the name of omnivorous animals belong- 
ing to the swine family (Suidac) of even-toed, 
non-ruminating hoofed mammals. They are 
small or of moderate size, and possess a flexible 
snout, used for rooting in the ground and ending 
in a bare disc perforated by the nostrils. The 
feet are four-toed, though the small outer toes 
do not reach the ground, except in swampy 
places, where they serve as ‘ stops ’ to check 
sinking-in. Swine are widely distributed through 
most parts of the Old World, but are replaced 
in America by the peccaries, which belong to a 
distinct family (Dicotylidae). The type genus is 
Sus, and of this the most familiar species is the 
wild boar {S. scrofa), abundant in many parts 
of Europe and Asia, and formerly native to 
Britain. The closely allied Indian wild boar 
(S. cristatus) is the one that figures in ‘pig- 
sticking’ exploits. A small species of pig (S, 
andarnanensis) is native to the Andaman Islands, 


and the pygmy hog (S, salvaniana) lives in the 
forest regions on the south of the Him&laya. 
Other species range through Malaya as far east 
as Celebes, and still others arc found in New 
Guinea and Japan. The Senaar pig (S, senaar- 
ensis) is native to North-Eastern Africa. Other 
African swine are the red river hogs (species 
of Potamoch(Erus) and the wart hogs (species 
of Phacochoerus), the latter possessing enormous 
tusks and curious knobs on the face. The Baby- 
roussa (Babirusa) is peculiar to Celebes, and is 
distinguished by the scantiness of its hair and ex- 
tremely long, upwardly curved tusks in both jaws. 
— BiBLiOGRArHv: R. Lydekkcr, Royal Natural 
History; F. E. Beddard, Mammalia (Cambridge 
Natural History Scries); Sanders Spencer, Pigs: 
Breeds and Management; British Breeds of Live- 
stock (Ministry of Agriculture); W. Fream, 
Elements of Agriculture; articles in Standard 
Cyclopedia of Modem Agriculture, 

Pigeon, the common name for many members 
of a family of birds (Columbidac) also including 
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I , Stock-dove. 2. Homing or Racing Pigeon (Blue Chequer). 
3, Victoria Crowned Pigeon. 4, Pouter. 5, White Fantail. 

the doves. The upper mandible is arched towards 
its apex, and of horny consistence; a second 
curve exists at its base, where there is a car- 
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tilaginous plate or piece through which the 
nostrils pass. The crop is of large size. Pigeons 
are generally strong on the wing. They are 
mostly arboreal in habits, perching upon trees, 
and building their nests in elevated situations. 
Both sexes incubate; and these birds generally 
pair for life, the loss or death of a mate being 
in many cases apparently mourned and grieved 
over, and the survivor frequently refusing to be 
consoled by another mate. The song consists 
of the well-known plaintive cooing. The pigeons 
are distributed in every quarter of the globe, but 
attain the greatest luxuriance of plumage in 
warm and tropical regions. The pigeon family 
is divided into various groups. The true pigeons 
or Columbinsc are represented by the stock-dove 
(Columba oenas) of the southern English coun- 
ties, which has been credited with being the 
progenitor of the domestic pigeon. The ring- 
dove or cushat (C. palumbus) is the largest 
British species, and has a wide distribution. 
The rock-dove (C. livia) forms the species from 
which the various domestic varieties have sprung. 
The house-pigeons, tumblers, fan-tails, pouters, 
carriers, and jacobins are the chief varieties of 
the rock-pigeon, and have been employed by 
Darwin (Origin of Species and Animals under 
Domestication) to illustrate many of the points 
involved in his theory of ‘ descent by natural 
selection ’. The turtle-dove (Turtur communis), 
found in Britain in summer, is also a representa- 
tive species. Other forms arc the Treroninae or 
fruit-pigeons of India, the Eastern Archipelago, 
and Australia; and the Gourinae or ground- 
pigeons, the largest of the group, including the 
crowned pigeon (Goura corondta) of the Eastern 
Archipelago. See Carrier Pigeon; Passenger 
Pigeon; Turtle-dove; &c. 

Pigeon -pea, the fruit of the leguminous 
shrub Cajanus indicus, a native of India, but 
now cultivated in tropical Africa and America. 
In India the pigeon-pea forms a pulse of general 
use. Called also Angola Pea and Congo Pea. 

Pig -farming. The commonest British pigs 
and their characteristics are as follows: 

Large White, — White in colour; long and deep 
carcass; ears long and inclined forward. Objec- 
tions, — Blue spots on skin; coarse, pendulous 
ears; heavy jowls; coarse skin and hair; black 
hairs. 

Middle Whites, — Same as Large White except- 
ing ears, which should be erect and smaller. 

Berkshires, — Black in colour, with white blaze 
on face, white tip to the tail, and white feet; 
ears erect. Objeciwns, — Narrow forehead; short 
snout; heavy jowls; thick, coarse, or much 
inclined (forward) ears; white or rusty patches 
of hair. 

Large Blacks, — Black in colour, with long, 
thin ears covering the eyes and snout. 
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Tamworths, — Golden-red in colour; long snout; 
pricked cars. Objections, — Black hairs; black 
spots on skin; drooping ears; upturned snout. 

Lincolnshire Curly-coated, — White in colour; 
curly hair; long, thin ears covering eyes and 
snout. 

The commercial pig of to-day, wherever bred, 
is a descendant of the wild hog, which at one 
time was common in Britain. As definite breeds, 
the English pigs have been evolved within the 
last seventy years, chiefly by a judicious crossing 
with Neapolitan and Chinese varieties, and at 
the present day all, without exception, of the 
improved pigs in the world owe both their 
increased size and their quality to one or more 
of the above varieties. There are now no known 
varieties in any country which can compete with 
British native breeds, even including those 
American pigs which practically owe their 
existence to them. Ireland, although a great 
pig-breeding country, has no breed of her own; 
in Scotland pigs arc not generally popular, and 
no effort is made to popularize them, so that 
English breeds dominate the world, and no- 
where is it possible to find pigs that are able 
to bear comparison with such standard breeds 
as the Large White, which is not only most 
popular in Britain, but has been used more 
extensively than any other variety for the 
improvement of pigs abroad. It possesses, 
when at its best, all the qualities which are 
calculated to produce an abundance of fine 
meat and to repay the breeder and feeder for 
his pains. It was freely used by the Danes in 
building their great bacon industry, as well as 
by the Germans, French, and Americans. The 
Large White is a prolific, hardy pig of good 
constitution and even temper, of a shape adapted 
to the production of the most useful sides of 
bacon, and such as can be modified to meet the 
requirements of the curer or pork-butcher. The 
sows are good dams, producing large litters of 
strong pigs which grow with great rapidity. At 
all ages they are good growers and good feeders, 
making the most of their food, and producing 
soon after weaning 1 lb. of live weight for 4 lb, 
of good meal. Any of the Whites, Large, Middle, 
or Small, are good for tlic breeder, and as such 
can be recommended. 

Management, — Of all domesticated animals the 
pig has the least care and attention bestowed 
upon it, and it seems to be a commonly accepted 
opinion that any inexperienced person may keep 
and breed good pigs. Pig-feeding and manage- 
ment is a difficult art, of which the mastery 
can only be obtained by a long, practical appren- 
ticeship, combined with a certain amount of 
theoretical study. The domestic pig is by nature 
as cleanly an animal as the ewe or the mare, 
and it is mainly due to misconception and care- 
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lessness that ‘ pig ’ has become synonymous tion to this is skimmed milk, where procurable, 
with ‘ filth in which all pigs are absurdly then separated milk, buttermilk, and whey, all 
supposed to benefit by wallowing. Certain in comparatively small quantities, fed at first 
factors have contributed greatly to the neglect through the sow, but subsequently, when the 
of the pig, but one of them is markedly out- pigs are a few weeks old, mixed with their 
standing, namely, that the pig appears to possess food. Indigestion and constipation attack the 
the power of making great progress under con- youngsters where much separated milk is fed, 
ditions of gross neglect, and this progress is not and this can only be remedied by the addition 
infrequently so great as considerably to l^enefit of some oil or fat, which unfortunately proves 
the neglectful owner. Again, a pig matures on occasion too rich for the immature digestive 
within a much shorter period than any other organs of the little pigs. When they are from 
domestic animal, the average being only seven three to four months old, barley-, oat-, pea-, or 
months. The sow also possesses remarkable wheat-meal may generally be added to the 
powers of multiplication and reproduction, as sharps fed, until at five months of age the meal 
many as thirteen piglings being bred in one automatically becomes the staple food, with an 
year by a sow, as compared with the single occasional dose of milk in small quantity. Dur- 
annual calf of the cow, or foal of the brood ing spring and summer, tares, clover, lucerne, 
mare. and cabbages, or other greenstuffs, materially 

Mating . — Care must be taken in the choice of assist the fattening process; and in winter, 
a sow for breeding purposes, and also in the boar mangold, turnips, swedes, and kohlrabi, &c., 
for mating, as the male tends to impart a large take their place. Save for potatoes, cooked 
proportion of his character to the offspring, vegetable food is neither economical nor bene- 
particularly when a pure- bred boar is mated ficial.” 

with a mongrel. The age jirescribcd for a female The weight at which pigs should be sold 
pig to be mated with the boar varies between depends solely uj)on the demands of the market 
six and twelve months, but if she has been they are reared to supply. — Cf. Live-stock of 
fairly well reared and the probable time of year the Farm (vol. v), editor, Professor C. Byrner 
of her farrowing will prove suitable, she may be .Tones. 

served when eight months old. A young sow Pigments, ^eo Paints and Pigments, 

should farrow in the early part of March, as the Pika, the calling-hare (Lagomys), an animal 

young pigs will naturally thrive better in spring nearly allied to the hares, and fonning the 
than at any otlier season, and the sow will family Lagomyidjc. It is found in liussia, 
regain her strength and complete her growdh Siberia, and North America, and is remark- 
better in the summer than during the winter able for the manner in which it stores up its 
months. There is a marked difference in the winter provision, and also for its voice, the tone 
prolificacy of sows, as there is also in their of wdiich so much resembles that of a quail as 
capacity to produce a quantity of rich milk to be often mistaken for it. 
extending over a period of at least eight weeks. Pike, a genus of fishes belonging to the ord. 
It is not always advisable to leave on the sow Teleostci, and included in the soft-finned division 
the whole of a large litter which she may 
produce, and although a matured and ju- 
diciously fed sow will have no trouble in 
rearing as many as twelve pigs, the exact 
number allowed to remain has never been 
authoritatively fixed. Two of the principal 
drawbacks to allowing a young sow to rear a 
large litter of pigs are the loss of flesh and Pike 

the check to the growth and development of 

the dam that invariably ensue. of the order. The pikes form the types of the 

Feeding . — Opinions differ as to the best family l^^soeida*, in which group the body is 
method of feeding pigs at varying ages, but lengthened, flattened on the back, and tapering 
the following is recommended by Sanders abruptly towards the tail. One dorsal fin exists, 
Spencer, the well-known pig-breeding expert, this structure being placed far back on the body, 
“ The sow pigs intended for breeding purposes and opposite the anal fin. The lower jaw projects, 
are usually weaned when about six weeks old. Teeth are present in plentiful array, and are 
The best single food for sows suckling their borne by almost every bone entering into the 
litter, and also for the latter when weaned, is composition of the mouth. The common pike 
the offal from the grinding of wheat, known {Esox lucius) occurs in the rivers of Europe and 
variously as ‘ sharps * middlings ’, or ‘ thirds ’, North America. It is fished chiefly for the sake 
fee., according to district, whilst the best jiiddi- of its flesh, which is accounted exceedingly 




PIKE 


30 


PILGRIMAGE OF GRACE 


wholesome. The pikes are very long-lived, and 
form the tyrants of their sphere, being the most 
voracious of freshwater fishes. When fully 
grown, the pike may attain a length of 5 or 6 
feet, and there are numerous instances on record 
in which these fishes have greatly exceeded that 
length. The sea pikes (Belone), also known as 
gar-pikes (see Gar-fish), and the saury pike 
{Sc(ymberesox saurus) belong to a different 
family (Seonjbresoeidac). The bony pike (Lepi- 
dosteus) of North American lakes and rivers 
belongs to a widely different order. See Bcmy 
Pike, 


Jerusalem. When Christ had been condemned 
to death by the Jewish priests, who had no 
power of inflicting capital punishments, He was 
carried by them to Pilate to be executed. Yield- 
ing to the clamours of the Jews, the Koman 
governor ordered Jesus to be executed, but per- 
mitted Joseph of Arimathca to take Ilis body 
and bury it. Philo speaks of Pilate as an ob- 
stinate and merciless man, but from the Canoni- 
cal Gospels he appears to have been possessed of 
a sense of justice, and stress is laid upon the fact 
that he made a serious effort to acquit Christ. 
Pilate was afterwards removed from his office 


Pike, a sort of lance, a weapon much used in 
the Middle Ages as an arm for infantry. It was 
from 10 to 18 feet long, and consisted of a pole 
with an iron point. For some time every com- 
pany in the armies of Europe consisted of at 
least two-thirds pike-men and one-third harque- 
busiers. Gustavus Adolphus omitted the pike- 
men in some regiments entirely. The invention 
of the bayonet about 1690 drove the pike out 
of use. 

Pike-perch (Lucioperca), a genus of fishes 
closely allied to the perch, but showing a resem- 
blance to the pike in its elongated body and 
head. Like the pike, it is a dangerous enemy 
to other freshwater fishes, but the flavour of 
its flesh is excellent. In Europe it occurs in 
two species. It also occurs in the fresh waters 
of North America, such as the Great Lakes, 
the Upper Mississippi, and the Ohio. 

Pike’s Peak, a peak of the 
Rocky Mountains, in the centre 
of the state of Colorado, United 
States. It was discovered by 
Lieutenant Z. M. Pike in 1806, 
and was first ascended by a 
party under Major S. II. Long 
(1819). A rack-rail line of 
railway, 9 miles long, runs to 
the top of the mountain, upon 
which a powerful search-light 
is stationed. 

Pilas'ter, a square pillar 
projecting from a pier or a 
wall to the extent of from 
one-fourth to one-third of its 
breadth. Pilasters originated 
in Grecian architecture. In 
Roman they were sometimes 
tapered like columns, and 
finished with capitals modelled 
after the order with which they 
were used. See Column, 

Pilate, Pontius, Roman procurator of Juda^a 
(a.d, 20-86). Nothing is known of his early 
history. He was a narrow-minded and impolitic 
governor, and at the very beginning of his term 
of office commotions arose among the Jews at 



by Vitellius, prefect of Syria (a.d. 80), and, 
according to tradition, was banished by Caligula 
to Vienna (Vienne), in Gaul, where he is said to 
have died or committed suicide some years after. 
— Cf, Matt, xxvii, 2, 11-27; Luke iii, 1; xxiii, 
1-2.5, 50 52. 

Pila'tus, a mountain mass of Switzerland, on 
the borders of the cantons of Lucerne and Unter- 
walden. Its loftiest peak, the Tomlishorn, attains 
a height of 7116 feet. It is almost as great a 
favourite with mountain climbers as the Rigi, 
on account of the imposing views of the Bernese 
mountain scenery obtained from various points, 
A railway to the summit was opened in 1889. 

Pil 'chard {Clupea pilchardus), a species of 
fishes included in the family and genus of the 
herrings (Clupeidaj), which they much resemble 
though rather smaller. They frequent the coasts 
of Britain all the year round. The usual spawn- 
ing time is October. They are found in greatest 
plenty on the southern coasts of England, the 
Cornwall pilchard fisheries being those best 
known and most celebrated. I’ilchards are 
chiefly consumed in Spain, Italy, and France 
during Lent and other fasting seasons. Many 
of the commercial ‘ sardines ’ arc in reality 
young pilchards. See Sardine, 

Pilcoma'yo, a river of South America, which 
rises in Bolivia, on the eastern declivities of the 
Andes, and falls into the Paraguay, near Asun- 
ci6n, after forming the boundary between Para- 
guay and the Argentine Republic. Its entire 
length is between 1500 and 1600 miles. The 
Pilaya and the Paspaya are the principal affluents. 

Piles. See Foundation, 

Pilgrimage of Grace, an insurrectionary 
movement in 1580-7, consequent upon the pro- 
ceedings of Henry VIII in regard to the Church. 
The movement arose in Lincolnshire, and then 
spread to Yorkshire. The insurgents demanded 
the fall of Cromwell, redress to the Church, and 
reunion with Rome. Mustering to the number 
of 80,000, the rebels, under Robert Aske, Lord 
Darcey, and Sir Robert Constable, marched upon 
York, and within a few days were masters of 
England north of the Humber. Henry tem- 
porized, promising a free Parliament at York; 
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but when the insurgents returned home all 
concessions were revoked, and a renewal of 
the revolt was suppressed with great rigour. 
Many perished by the block, the gibbet, and 
the stake. 

Pilgrim Fathers. The foundation of the 
first British Empire (i.e. of the empire as it 
existed before 1783) was closely connected with 
religious divisions in England and the refusal 
of toleration to Nonconformists by James I. 
Elizabethan efforts to found colonies on the 
eastern coast of North America had been un- 
successful, but a settlement was made in Vir- 
ginia in lfi09, and it attracted the attention of 
a body of Puritans, belonging to Serooby and 
Gainsborough, who had fled from England to 
Holland. They entered into negotiations with 
a London Company to which the Virginia Com- 
pany had ceded some of its rights, and obtained 
permission to found a colony near the mouth of 
the Hudson River. The English Government 
put no obstacles in the way, and the exiles 
sailed from Delftshaven in July, 1020. They 
called at Southampton, from which, on 5th 
Aug., 120 of their number sailed for America 
in the Mayflower and the Speedwell, The last- 
named vessel was compelled to return as un- 
seaworthy, but about 100 left IHymouth on 
0th Sept, in the Mayfloxver, They reached the 
coast of North America in December, but stress 
of weather prevented their making for their 
intended destination at the mouth of the Hud- 
son, and they landed in the region of Cape Cod, 
where they founded the colony of New Ply- 
mouth, as “ loyal subjects of our dread sovereign, 
King James ” (21st Dec,, 1020). Before landing 
they had drawn up a written conslitution for 
the new colony, agreeing to form themselves 
into a ‘ body politic ’, and promising due obedi- 
ence to Laws which they were to draw up. They 
suffered many hardships on their arrival, and 
about half their number died in the first winter. 
The dangers by which they were surrounded led 
them to try a short-lived system of having all 
things in common. The London Company, 
which had permitted their settlement near the 
Hudson, made difficulties about the position of 
the new colony, and the colonists were unable 
to bring their democratic const Jtution — govern- 
ment by the whole body of freemen — into 
operation until 1027. By that date they had 
received small accessions to their numbers, 
which were greatly increased after the grant 
of a charter to the Massachusetts Company in 
1029. The name ‘ Pilgrim Fathers ’ is sometimes 
loosely used for all the settlers up to 1029 and 
even later, but it properly belongs to the emi- 
grants in the Mayflower, — ^Bibliography: A. 
Ames, The Mayflower and her TA)g; B. M‘Manus, 
The Voyage oj the Mnyjlower, 


PILGRIMS 

Pilgrims (O.Fr. pelegrin; Fr. p^lerin; Lat. 
peregrinuSy foreigner), persons who visit distant 
places, considered sacired, for religious purposes. 
The practice of making pilgrimages to places of 
peculiar sanctity is as ancient as it is widespread. 
The ancient Egyptians and Syrians had privi- 
leged temples, to which worshippers came from 
distant parts. The chief temples of Greece and 
Asia Minor swarmed with strangers. But it is 
in Christianity and Mahommedanisrn that tlie 
practice has attained its greatest tlevelopment. 
The first Christian pilgrimages were made to 
the graves of the martyrs. By the end of the 
fourth and the beginning of the fifth century 
the custom had become so general as to lead 
to abuses. Throughout the Middle Ages, and 
especially about the year 1000, the religious 
fervour of the people manifested itself in numer- 
ous pilgrimages, especially to .Jerusalem. The 
outrages inflicted on the Christian pilgrims by 
the Saracens led to the Crusades, which were 
themselves nothing else than gigantic armed 
pilgrimages. The shrine of Our Lady of Loretto, 
near Rome, that of St. .Tames of Compostella in 
Spain, of St. Martin of Tours in France, were 
all sacred spots to which, from the tenth to the 
thirteenth century, and even much later, pil- 
grims resorted in innumerable crowds; and from 
the end of the twelfth century the shrine of St. 
Thomas Bccket at Canterbury had the same 
honour in England. Other places of pilgrimage 
in England were St. Albans, Walsingham, Lich- 
field, Bury St. Edmunds, and Peterborough. 
The pilgrims usually wore a broad hat, grey or 
black cloak, and carried a long staff. A bottle 
or bell was tlic badge of pilgrims from Canter- 
bury, whilst a string of scallop shells was that 
of pilgrims from Compostella, Palmers were 
pilgrims who had completed a pilgrimage to the 
Iloly I^and and had carried away a palm leaf. 
After the Reformation the practice of making 
pilgrimages fell more and more into abeyance, 
and the spirit which led to it seems almost to 
have become extinct among Christians, although 
there are still occasional outbursts of it among 
the Roman Catholics, as in the modern pil- 
grimages to Paray-le-Monial, Lourdes, Iona, and 
J-Toly Island. In the Greek Church, Mount Athos 
is the chief shrine of pilgrimage. For Mahom- 
medans the great place of pilgrimage is Mecca, 
which wiis the resort of Arabian pilgrims long 
before the time of Mahomet. Every year just 
before the feast of Bairam large caravans arrive 
at Mecca from all quarters. The pilgrims who 
join these caravans have in view not only the 
performance of a religious duty, but also the 
object of doing some business. Among the 
Hindus and the Buddhists also the practice 
of performing pilgrimages largely prevails. The 
principal resorts of pilgrims in India are the 
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sacred city of Benares, the jock-cut temples of 
the Island of Elephanta, the pagoda of Jugger- 
naut, and the temple of Ellora, — Bibliography: 
J. Jusserand, English Wayfaring Life in the 
Middle Ages; J, C. Wall, Shrines of British Saints, 
Pilibhit, a district and town in the BareiUy 
division of the United Provinces, India. The 
district lies close to the Himalaya, and is a plain 
watered by the Sarda River and by the Rohil- 
khand canals. The Oudh-Hohilkhand Railway 
(Lucknow-Barcilly section) traverses the dis- 
trict. Area, 1350 sq. miles; pop. about 480,000, 
The town of Pilibhit stands on the Desha River. 
In 1740 it was seized by the Rohilla leader 
Hdfiz Rahmat Klian, who made it his capital. In 
the western outskirts stand his cathedral-mosque 
and the remains of his palace. Pop. 33,000. 

Plllau (piPou), a seaport of East Prussia, at 
the entrance of the Frisches Haff. Large vessels 
for KOnigsberg may be partially unloaded at 
Pillau, which is connected with Konigsberg by 
the Konigsberg Ship Canal, dredged to a depth 
of 20 feet. The railway from Lyck through 
Konigsberg has its seaward terminus at Pillau, 
which is thus connected direct with Bialystock, 
on the Warsaw-Moscow line. After the opening 
of the ship canal Pillau lost much of its import- 
ance, but has still two docks and can accom- 
modate vessels of 1500 tons. The Pillau Deep 
is a fortified channel protected by moles, and 
fonns an entrance 328 yards wide and 27 feet 
deep (minimum) to the Frisches Haff. It is 
kept open in winter by ice-breakers. Pop. 4000. 

PiPlory, a frame of wood erected on posts, 
with movable boards, and holes through which 
were put the head and hands of a criminal for 
punishment. In this manner persons were for- 
merly exposed to public view, and generally to 
public insult. It was a common punishment in 
Britain for forestallers, users of false weights, 
those guilty of perjury, forgery, and libel. After 
1087 restrietJons were put upon the press, and 
the pillory became the punishment of all those 
who had printed books without licence or pub- 
lished seditious writings. The punishment was 
abolished in 1816 in all cases except that of 
perjury, and it was abolished altogether in 1837. 
The pillory was used in Germiiny and France, 
and was in use in the United States till 1889. 

Pitobolus, a remarkable genus of Zygo- 
mycetous Fungi, allied to Mucor. P. crystaU 
linus regularly appears on horse-dung. Each 
sporangium is borne on a stout, erect hypha 
(sporangiophore), 1 to IJ inches high, which 
swells up into a club-shaped bulb at its upper 
end. The osmotic pressure inside this bulb is 
very great, and when the sporangium is ripe, 
it is thrown bodily to a considerable distance 
by the sudden bursting of the bulb. The mass 
of spores is sticky, and adheres to any object 


jt may strike, normally a blade of grass or other 
herbage; if it is swallowed by a horse, the spores 
pass unharmed through the alimentary tract and 
germinate in the dung. The sporangiophore is 
very sensitive to light (positively heliotropic; 
see Heliotropism), and Buller has shown that 
the bulb, besides serving to disperse the spores 
explosively, also acts as a light-perceiving sense- 
organ. This curious fungus is readily obtained 
for observation by keeping some fresh horse- 
dung under a bcll-jar for about a week. 

Pilocarpldine, an alkaloid (CjoHjiNgOa), oc- 
curring along with pilocarpine (q.v.) and isopilo- 
carpine in jaborandi. 

Pilocarpine, an alkaloid obtained from the 
dried leaves of Pilocarpus pinnatifoiiusy a South 
American plant of the ord. Rutacesc (rue). It is 
a very powerful drug, and acts as an antidote in 
eases of poisoning by belladonna. See Jaborandi, 

Pilot, a person qualified to navigate a vessel 
within a particular district. The pilots of the 
United Kingdom are formed into associations at 
different places by ancient charters of incorpora- 
tion, or by particular statutes. The principal of 
these associations are the Brotherhood of Trinity 
House of Deptford Strond; the Fellowship of the 
Pilots of Dover, Deal, and the Isle of Thanet, or 
the Cinque Port Pilots; and the Trinity Houses 
of Hull and Newcastle. The Trinity House of 
Deptford Strond regulates the pilotage of the 
Thames and Medway, and of the coast from 
Orfordness to the Isle of Wight; besides which 
it is entrusted with the general regulation and 
superintendence of pilotage for the United King- 
dom. (See Trinity House,) The law I’clating to 
British pilots and pilotage is contained in various 
Acts. By the existing law, oversea vessels must 
employ a pilot in those parts of the voyage where 
a pilot is enjploycd by regulation or usage. A 
master refusing to take a pilot vitiates the in- 
surance on the vessel; while a pilot refusing to 
perform the duty for which he is licensed renders 
himself liable to penalties. The master or owner 
of a vessel is not responsible for damage caused 
by the fault or incapacity of any qualified pilot, 
where the employment of such pilot is compul- 
sory; but the pilot must not be interfered with 
in the discharge of his duties. Pilotage fees 
depend on the distance and tlie draught of water 
of the vessel piloted. Masters and mates passing 
the requisite examination are entitled to pilotage 
certificates to conduct their own vessels. 

Pilot-fish (Nauerdtes ductor)^ a genus of 
Teleostean fishes included in the Carangidee 
or horse-mackerel family. The pilot-fish was 
formerly supposed to act as a pilot to the mariner, 
and is still supposed to act as such to sharks. 

It often follows in the wake of ships for long 
distances, associating with sharks and devour- 
ing the refuse thrown overboard, The average 
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length is about 12 inches. In general form it 
resembles the mackerel. 

Pilsen, or Plzen, a town and railway junction 
of Western Bohemia (Czecho-Slovakia), at the 
confluence of the Mies and Radbusa. It consists 
of the town proper, with promenades on the site 
of the old ramparts, and of three suburbs. The 
principal buildings are the church (1292) and 
town house. The chief article of manufacture 
and commerce is beer. The second town of 
Bohemia, Pilsen dates from 1272, but is men- 
tioned as early as 976 as the scene of a battle 
between Boleslas and the Emperor Otto II. 
During the Thirty Years’ War it was for a time 
the head-quarters of Wallenstein. Pop. 81,100. 

Pilsudski, Joseph, Polish soldier and states- 
man, was born at Zulov, in the province of 
Vilna, in 1867. His intense patriotism early 
found him disfavour in Russian eyes, and he 
was exiled and imprisoned on various occasions 
prior to the European War. On the outbreak 
of war he invaded Russia at the head of a Polish 
legion (6th Aug., 1914), and became a member 
of the Polish Council of State when the Austro- 
German conquest was complete. When the 
State of Poland was recreated, he became head 
of the Provisional Government, and became 
President on 20th Feb., 1919, by popular elec- 
tion. He led the Poles to the invasion of the 


common) as the ‘ shepherd’s or poor man’s 
weather-glass ’, from the fact that its flowers 
do not open in rainy weather. The bog pimpernel 
(A. tenella) grows in the drier parts of marshes 
in England. The blue and lilac varieties of the 
A, colllna, originally a native of South Africa, 
have been introduced into gardens in Great 
Britain, where they have a fine effect. The 
water pimpernel is the Veronica Anagallis; the 
yellow pimpernel, Lysiniachia nemorum* 

Pin and Pin Manufacture. The domestic 
pin was introduced during the fifteenth century. 
Prior to that time fastenings of a very primi- 
tive type were used, but even during the Bronze 
Age the pins of brooches were carefully made 
and finished. A statute of 1488 prohibited the 
importation of pins from the Continent, and 
sixty years later an Act prohibited the sale of 
I)ins unless made “ double-headed ”, or with 
heads “ fast soldered to the shank ”. The 
industry was mainly developed in France, and 
despite all regulations and enactments French 
pins were sold in the British markets. They 
were expensive, which made ‘ pin-money ’ a 
serious consideration for tlie ladies. Tilsby 
introduced pin-making into Gloucestershire in 
1626, but little progress was made in this in- 
dustry during the next two eenturits. In 1817 
Seth Hunt patented a machine for the manu- 


Ukraine in July, 1920. See Poland. facturc of pins in which head, shaft, and point 

Pilularia (pillwort), a genus of water-ferns, were fashioned from the one piece, but little 
family Marsileaccao (q.v.). use was made of this invention. Wright de- 

Pimelo^dus, a genus of cat-fishes (SilurkUe), signed a machine in 1824 which wa:. later devel- 
found in South America, and supposed 1.o abound oped by Shuttlcworth and Tyler, whi. made 
in subterranean lakes, as one species (P. cyclo- improvements in pin-making quilc comparable 
pum). with those Mason made in pen-making. The 

old processes of manufacture, which Adam 
Smith described as an example of the 
^ division of labour, have been entirely super- 

seded by the use of machinery, not only 
’ to make the pins, but also to stick them in 

^ rows in the pjipcr in which they are sold. 

/ \ In the modern pin-making machine the 

Zr wire from a coil is first straightened by 

J being drawn through a series of steel pins 

^ stops. The end is passed through a 

WA ^ ^ small steel anvil, and is then 

fan hammered until the head is formed. A 

jL \y // vv parts the pin-blank from the rest 

wire, and the operation is repeated. 

0 ^ The blanks, with the heads uppermost, fall 

if slanting grooves, and are guided be- 

// ^ tween revolving files, which shape the 

Scarlet Pimpernel (Anagallis arvensis) in Fineand in Cloudy Weather points. The pins fall into a box, and are 






Pim'pernel (Anagallis), a genus of plants 
belonging to the nat. ord. Primulaceie. The 
Anagallis arvensis^ or field pimpernel, a beautiful 
annual, is commonly known in England (where 
the scarlet-flowered variety is by far the most 
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finished by tinning. The paper on which 
the pins are to be mounted is passed between 
corrugated wheels to form the weaves in it. 
The pins are brushed into a number of grooves 
and fall forward. At the end of the journey 
through the grooves, a steel plafe is made to 
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come down over the pin-heads and force the 
pins into the paper, which is fed forward to a 
suitable position for the purpose. A movable 
steel arm prevents any but the first row of pins 
from being pressed into the paper until the 
proper time. Hair-pins are made by first cutting 
the suitable lengths of wire, which pieces are fed 
forward in guides, and later caught between a 
pair of movable steel jaws which move down- 
wards. Huring this action the wire is pressed 
inwards from each side by means of wheels, 
whose distance apart can be regulated to suit 
the dimensions required. When the wire has to 
be waved, the wheels are made with suitable 
corrugations on their edges. 

Pina Cloth, or Pina Muslin, a costly fabric 
made in Manila from the unspun fibres of the 
leaves of the cultivated pineapple plant (Ana- 
nas sativus). Its colour is almost white, but 
has a slight tinge of yellow in it. In spite of 
the delicacy of its texture it is remarkably 
strong. Its chief use is for making ladies’ pocket 
handkerchiefs, light dresses, and similar articles. 
It is frequently adorned with exquisite em- 
broidery. 

Pinar' del Rio, a town and province of 
Cuba. The town is situated 90 miles by railway 
from Havana, in the famous Vuelta de Abajo, 
where the best tobacco grows. Pop. 10,000. — 
The province has an area of 5200 sq. miles; 
pop. 250,000. It raises some of the world’s 
finest tobacco; sugar, coffee and fruits; timber, 
and cattle are also pniduced. 

Pinchbeck, an alloy containing about 80 per 
cent of copper and 20 per cent of zinc, used as 
a substitute for bronze and for making cheap 
watch-cases and imitation jewellery. By asso- 
ciation the word is used to indicate anything 
spurious, counterfeit, or cheap. It is named 
after the inventor, a London watchmaker of 
the eighteenth century. 

Pindar (Pindaros), the greatest lyric poet of 
Greece, was born about 522 b.c. and died 443 
B.c. He belonged to a noble Theban family, 
which liked to trace its descent back to Cadmus. 
He is said to have studied at Athens under 
Apollodorus and Lasus of Hermione, and he 
was always a lover of the Athenians, who 
eventually made him honorary consul, and 
presented him with a large sum of money. 
Pindar began to write poetry when young; the 
technique of his branch of poetry was difficult 
to master, and he served a long apprenticeship. 
Little is known of the events of his life, but it 
is made clear not only by tradition but by his 
writings that he was a deeply religious man. 
His reputation was very great both during his 
life and after his death. There is a well-attested 
story that when Alexander the Great sacked 
Thebes in 335 b.c. he ordered it all to be de- 
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stroyed save the citadel, the temples, and 
Pindar’s house. This story is alluded to in 
Milton’s well-known sonnet When the Assault 
was intended to the City, 

Pindar wrote lyric poetry of all kinds — hymns, 
pagans, dithyrambs, processional songs, choral 
songs for maidens, dance-songs, encomia, drink- 
ing-songs, dirges, and odes of victory. With 
the exception of the last class, all these poems 
are lost or are only represented by inconsider- 
able fragments. The Epinicia (Odes of Victory) 
consist of forty-four odes arranged in four books: 
(1) Olympian odes, fourteen odes for the winners 
of the wild olive wreath in the Olympian games, 
held at Olympia in honour of Zeus once in four 
years; (2) Pythian odes, twelve odes for winners 
of the laurel wreath in the Pythian games, held 
at Delphi in honour of Apollo once in four years; 
(3) Nemean odes, eleven odes for winners of the 
pine wreath in the Nemean games, held at 
Nemea in honour of Zeus once in two years; 
and (4) Isthmian odes, seven odes for winners 
of the parsley wreath in the Isthmian games, 
held in the Isthmus of Corinth once in two 
years. Pindar’s odes are distinguished by their 
great boldness of diction, their daring use of 
simile and metaphor, their poetical inversion of 
the natural order of words, and their audacious 
coining of new words. The main portion of each 
ode consists of a myth more or less closely con- 
nected with the victor’s city or family; the ode 
closes by alluding to the victor’s good luck or 
good guidance. The religious element is very 
prominent, as is the poet’s elevated and austere 
morality, which had as its central idea the 
theory that acquired ex(*ellences were of no 
importance in comparison with native tem- 
perament. Pindar is a magnilieent poet, and 
serves to link the Homeric epos to the Athenian 
drama. He is the most Homeric of all the lyric 
poets known to us, and yet has some of the 
qualities that go to make a great dramatist. — 
Bibliography: (Editions) B. L. Gildersleeve, 
Olympian and Pythian Odes; J. B. Bury, Nemean 
and Isthmian Odes; (Translations) E. Myers, 
Extant Odes of Pindar; C. Mayne, Olympian 
Odes; (Criticism) F. D. Morice, Pindar (Ancient 
Classics for English Readers Scries); A. Croiset, 
La jioesie de Pindare, et les lois du lyrisme grec, 
Pin'daris (that is, freebooters), a name given 
to the marauding companies of mounted robbers 
which remained in force after the fall of the 
Mogul Empire. They were descended mostly 
from the caste of Mahommedan warriors, which 
formerly received high pay from the Indian 
princes, and they were secretly excited by the 
Indian tributaries to attack the Company. Be- 
tween 1804 and 1816 they became not only 
dangerous to English rule, but were also the 
terror of the native population. In 1817 Hast- 
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ings, the British Governor-General, deterniinecl 
on the destruction of these robbers, whose force 
was estimated at 40,0(M) hoiT«;. Attacked on all 
sides, they were conquered and dispersed. Gar- 
risons were placed in some fortresses, and the 
native states of the infested district were for- 
mally taken under British protection. 

Find Dadan Khan, a town in the Jhelum 
district of the Punjab, India. It stands on the 
Jhelum River, and is served by the Sind-Sagah 
branch of the North-Western Railway. There 
is a trade in salt. Pop. 11,000. 

Pindus, the ancient name of the principal 
mountain range of Northern Greece, forming 
the watcrsiied of the country and the boundary 
between Thessaly and I^pirus. It was, like 
Helicon and l*arnassus, a seat of Apollo and 
the Muses. 

Pine, the popular nanieof treesoftheConiferous 
genus Finns, family Piiiaccae, which is divided 



I, t'lr Cone (Abies pectinatn). 2, Pollen-bearing Flowers 
of Mountain Pine (Piuus niontana), 3, Female Flowers of 
Mountain Pine. 4, Polliniferous scales of Mountain Pine. 


into two sections, namely, (1) Abietincac, the 
fir tribe; and (2) Cupressinete, the cypress tribe. 
The pines belong to the former section, and are 
distinguished from the spruce, larch, fir, cedar, 
&c., chiefly by having persistent leaves in clusters 
of two to five on short shoots borne in the axils 
of membranous scales. All the European species, 
except P. Cembra, have only two leaves in a 
sheath; most of the Asiatic and American kinds 
have three or five leaves. The cones also afford 
an important ready means of distinction and 
classification. The Scots pine or fir (P, sylvestris) 
is a tall, straight, hardy tree, from 00 to 100 
feet high; a native of most parts of Europe, 
flowering in May and June, and having many 
varieties. The leaves are rigid, in pairs, some- 
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what waved and twisted; the lower branches 
are somewhat pendant; the bark is of a reddish 
tinge, sometimes rough and furrowed. The 
leaves arc distinguishable from those of all 
other pines in which they occur in pairs by 
their glaucous hue, especially when young. The 
Scots pine almost always occurs in masses; it 
is considered full grown and fit to be cut down 
for timber in fifty or sixty years; but in the 
north of Scotland, where pine forests grew to 
perfection in former times, the tree continued to 
increase in bulk for three or four centuries. The 
tree is most abundant in the north of Europe, 
between hit. 52^* and 05"'. There are extensive 
forests of it in Russia, Poland, Sweden, Norway, 
Germany, the Alps, tlie Pyrenees, and the Vosges. 
In Scotland it grows at the height jf 2700 feet 
on the Grampians. The Corsican pine (P. Laricio) 
grows to a height of from 80 to 100 feet, and in 
the Island of Corsica it is said to reach an altitude 
of 140 to 150 feet. The pinaster, or cluster pine 
(P. pinaster)^ is indigenous to the south of 
Europe, to the west of Asia, the Him^ilaya, 
and, it seems, even to Cliiiia. It is a large, 
handsome, pyramidal tree, varying from 40 to 
00 feet in height. Its cones point upwards, in 
star-like clusters, wlicnce the name of pinaster 
or star pine. In France, especially between 
Bayonne and Bordeaux, it covers immense tracts 
of barren sand, in which it has been planted to 
prevent the sand from drifting. The stone pine 
(P. pin^a) is a lofty tree in the south of Europe, 
where it is a native; its spreading head forms 
a kind of parasol; the trunk is 50 or tM) feet 
high, and clear of branches. In Britain the stone 
pine seldom exceeds the size of a large bush, 
although specimens have reached a height of 
30 and 40 feet. Sabine’s pine (P. Sabinidna) 
was discovered in California in 1 820. The leaves 
are in threes, rarely in fours, from 11 to 14 inches 
long; the trees are of a tapering form, straight, 
and from 40 to 120 feet high, with trunks from 
3 to 12 feet in diameter. The Arolla pine (P. 
Cernbra) is a native of Switzerland and Siberia. 
The red Canadian pine (P. rcsinbm), or yellow 
I)ine, inhabits the whole of Canada from the 
Atlantic to the I’acilic, and i^s also found in the 
northern and eastern parts of the United States. 
The trunk rises to the height of 70 or 80 feet, 
by about 2 feet in diameter at the base, and is 
chiefly remarkable for its uniform size for two- 
thirds of its length. The wood is yellowish, emn- 
pact, fine-grained, resinous, and durable. The 
true yellow pine (P. variMlis) rises to the 
height of 50 or 00 feet, by 15 or 18 inches in 
diameter at base. The cones are small, oval, and 
armed with fine spines. The timber is largely 
used in shipbuilding and for house timber. The 
Labrador or Banks’s pine (P. Banksidna) is usu- 
ally a low straggling tree, growing among barren 
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rocks to a height of from 5 to 8 feet, but may 
attain three times that height. The cones are 
recurved and twisted; and the leaves are regu- 
larly distributed over the branches. In Nova 
Scotia and the state of Maine it is known as the 
scrub pine, and in Canada as the grey pine. The 
other American pines are the Jersey pine (P. 
inops), the trunk of which is too small to be of 
any utility in the arts; tlie pitch pine (P. rigida), 
which is most abundant along the Atlantic coast, 
and the wood of which, when the tree grows in 
a dry, gravelly soil, is compact, heavy, and con- 
tains a large proportion of resin; the loblolly 
pine (P. tceda), the timber of which decays 
speedily on being exposed to the air; the long- 
leaved pine (P. palusiris), also called yellow pine 
and pitch pine, which abounds in the lower parts 
of the Carolinas, Georgia, and Florida, furnishing 
resin, tar, pitch, and turpentine, and most excel- 
lent timber; the Weymouth pine (P. sirobus), 
the timber of which, though not without essential 
defects, is consumed in much greater quantities, 
and for a far greater variety of purposes, than 
almost any other; and Lambert’s pine (P. Lam- 
beriiana), which grows l>etween the fortieth and 
forty-third parallels of latitude, and about 100 
miles from the Pacific. It is of gigantic size, 
the trunk rising from 150 to upwards of 200 
feet, and being from 7 to nearly 20 feet in 
diameter. 

Pine'al Body, in anatomy, is a body, about 
the size and sliape of a cherry-stone, attached 
to the roof of the brain-stem. It represents the 
remains of a median eye found in certain rep- 
tiles and lowlier vertebrates. It was considered 
by the ancients to be the seat of the soul. 

Pineapple (Ananas saiivus), a plant belong- 
ing to the nat. ord. Bromeliaceai, much esteemed 
for its richly flavoured fruit, which somewhat 
resembles a pine-cone. A native of tropical 
America, it is now naturalized in many hot 
countries, is also cultivated in hot-houses, and 
is imported in quantities into Britain, the 
United States, &c. The plant yields the fibre 
of which pina cloth (q.v.) is made. The fibre 
is used for textile purposes in China, and to 
some extent in India, and it is believed that in 
the latter country the fibre might easily come 
to be of commercial importance. 

Pine -chafer, or Pine Beetle (Ilylesinus pinu 
perda), a species of beetle which infests Scots 
pines. It feeds on the young shoots of these 
trees and eats its way into the heart, thus con- 
verting the shoot into a tube. 

Pine-finch, or Pine-grosbeak (PyrrhiUa 
enucledior), a perching bird belonging to the 
finch family (Fringillida*). It is of larger size 
than its near relative the common bullfinch, 
and measures from 8 to 9 inches in length. 
It occurs in the Arctic and northern regions of 


both Old and New Worlds, It is more rarely 
found in the temperate portions of Europe. 

Piner, Philippe, French physician, born in 
1745 at St. Andr^, died in Paris 1826. lie 
studied at Toulouse and Montpellier, and in 
1791 came into notice by his treatise Sur Valii- 
nation mevtale. In the following year he was 
made directing physician at the BicRre, and in 
1794 at Salpfetrifere. By his writings and by his 
management of these two asylums, in which he 
introduced the humane treatment of the insane, 
Pinel laid the foundations of the great reform 
that has been effected in treating mental diseases. 

Pinero, Sir Arthur Wing, English dramatist, 
was born in 1855. His father was a Jewish 
solicitor of Portuguese extraction. He was edu- 
cated at private schools, and became an actor 
in 1874, remaining on the stage until 1881. He 
commenced his career as a dramatist by writing 
jB 200 a Year (1877). His earlier plays wTre for 
the most part farces. The Magistrate (1885), The 
Schoolmistress, and Dandy Dick, These farces, 
while sufficiently amusing, were nevertheless a 
trifle out of date even when they first appeared; 
like Falstaff, they were born with a wliite head. 
The Magistrate had a second avatar as The Boy, 
Pinero’s early serious plays were The Squire 
(1881) and 77ie Profligate (1889). The former 
owed its popularity in part to its rural setting, 
and the latter secured a masterly third act by 
means of sacrificing probability and abusing coin- 
cidence. Sweet Lavender, a sentimental comedy, 
was extremely successful, and has been frequently 
revived. The Second Mrs. Tanqueray (1893) is 
Pinero’s masterpiece, and brought him into the 
front rank of living dramatists. It was written 
under the influence of Ibsen, but is a powerful 
and highly original piece of work. Some of its 
popularity was due to Mrs. Patrick Campbell, 
but the main part was due to its intrinsic merits. 
Among Pinero’s later plays are 'The Notorious 
Mrs, Ebbsmith (1895), The Gay Lord Que,T (1899), 
His House in Order (1996), and The Mind the 
Paint Girl (1912). Pinero was knighted in 1909. 
He is a master of dramatic situation, and has 
a good practical knowledge of the needs and 
limitations of the stage.—Cf. H. Hamilton Fyfe, 
A, W, Pinero, 

Pinerolo (Fr. Pignerol), an ancient city of 
Italy, province of Turin, at the mouth of the 
Val Clusone. It has a cathedral, bishop’s palace, 
lyceum, and technical school. The manufactures 
are chiefly cotton, woollen, and silk goods. It 
belonged to Savoy from 1042, but the French 
held it for a series of years on several occasions; 
and its citadel was the prison of Fouquet and 
of the Man in the Iron Mask. Pop. 18,000. 

Pine Wool, the short, fine fibres of the leaf 
needles of the pine tree. The preparation of 
this material is chiefly carried on in Germany 
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and Sweden. It is used for making wadding, 
a coarse kind of blanket, stutting cushions, 
mattresses, &c., and mixed with other fibres 
of a longer staple. 

Plney Tallow, called also Malabar Tallow, 
is a fatty substance resembling wax, obtained 
by boiling with water the fruit of the Valeria 
Indica^ a tree common on the Malabar coast. 
It forms excellent candles. 

Plney Varnish, a resin used as a varnish, 
obtained from two trees of Southern India and 
Ceylon, Valeria indica and V. acuminala. It is 
known also as piney resin, white dammar, and 
Indian copal, and is got by making Incisions in 
the bark of the tree or into its substance. It is 
soluble in turpentine and drying oils. 

Ping-pong, or Table-tennis. The game, 
generally considered, consists in knocking a 
little celluloid ball over a low net by means 
of a small racket. Play.-- Twenty points up 
is the usual game, one point being lost by the 
striker for each fault, or for volleying, hitting 
a ball so that it does not bounce on the table 
on the opposite side of the net, or failure to 
knock a ball in play over the net after the 
first but before the second bounce. No player 
may serve more than five times successively, and 
the service changes with each five points scored. 
Not infrequently ends are changed when 5, 15, 
25, and 35 points arc called. Apj}aralus.~ The 
regulation size for a ping-pong table is 9 by 
5 feet; the net, OJ inches in height, but lowered 
by J inch for each foot of shortage in the length 
of the table. The height of the table should be 
2 feet 0 inches. Rackets may be of any type 
or of any material, but generally they should 
not exceed 7 by 0 inches in playing surface. 

Pinguic'ula, a genus of plants of the nat. 
ord. Lentibulariaceae, with rosettes of lleshy 
radical leaves, and solitary purple, violet, or 
yellow flowers. See Butlerworl. 

Pinion, a toothed wheel of small diameter, 
used in association with a larger gear-wheel or 
with a rack. Pinions are frequently simple rings 
of cast iron or steel, with the teeth cut on the 
outer edge, and with an internal diameter suit- 
able to the shaft. In some cases the pinion and 
shaft are solid, cut from the same billet. Pinions 
with helical teeth are used in marine propulsion. 
(See Gearing.) Noiseless pinions built up of 
layers of paper, cloth, raw hide, and vulcanized 
fibre have been introduced for machine drives 
from high-speed electric motors. The compara- 
tive lack of strength of such wheels is compen- 
sated for by the use of greater widths of wheels 
and tooth dimensions than those suitable for 
iron or steel pinions. 

Pink (Dianthus), a genus of plants belonging 
to the nat. ord. Caryophyllaceac. More than 200 
species are known, many of which are natives 
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of the northern and temperate parts of the Euro- 
pean continent. Their roots are annual or per- 
ennial; the stems herbaceous and jointed; the 
leaves opposite and entire; and the flowers 
terminal, aggregate, or solitary, and always 
beautiful. The clove pink or carnation, and 
the garden pink, of which there are many 
varieties, are familiar species. 

Pinkerton, John, a Scottish savant, born 
at Edinburgh in 1758, died in 1826. He w^as 
trained for the law, but in 1780 went to London 
to devote himself to literature, and by his Lellers 
on Lileralure obtained the acquaintance of Horace 
Walpole. His more valuable publications arc: 
Ancient Scollish Poems, from the Manuscript 
Collection of Sir Richard Maitland of Lething- 
ton, with Notes and a Glossary (1786); Inquiry 
into the History of Scotland preceding the Reign 
of Malcolm HI (1790); The Medallic History 
of England till the Revolution (1790); History 
of Scotland from the Accession of the House of 
Stuart to that of Mary (1797); Iconographia 
scotica (1797); a General Collection of Voyages 
and Travels in 17 large volumes (1807-14); 
Petrology (1811); A Modern Atlas (1819). 

Pinna, a genus of bivalve molluscs included 
in the family of w'ing-shclls (Aviculidae). The 
genus is represented by the Pinna pectindta of 
the British coasts, by the P. nobilis of the Medi- 
terranean Sea, by the P. buUdta, P, rudis, P, 
nigrlna, and by other species. Some species 
attain large dimensions, being as much as 
2 feet long. The ‘ byssus ’, by which thev adhere 
to rocks, is remarkably long, and ot strong 
silky texture, and is capable 
of being woven into cloth upon 
which a very high value is set. 

This manufacture was known 
to the ancients, and is still 
practised in Italy to some 
extent. 

Pinnace, one of the boats 
of a man-of-war, used to carry 
the officers to and from the 
shore. It is usually rowed 
with eight oars, or is fitted 
for steam or petrol propulsion, 

A pinnace is also a small vessel 
used at sea, having sails and 
oars, and two or three masts 
schooner- rigged. 

Pinnacle, in architecture, 
any lesser structure that rises 
above the roof of a building, 
or that capes and terminates 
the higher parts of angles or 
of buttresses. The applica- 
tion of the term is now gen- 
erally limited to an ornamental pointed mass 
rising from angles, buttresses, or parapets, and 



Pinnacle — east end 
of Exeter Cathedral 
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usually adorned with rich and varied devices. 
They arc usually square in plan, but arc some- 
times octagonal, and in a few instances hexa- 
gonal and pentagonal. The tops arc generally 
crocketed, and have linials on the points. 

Pinnate, in botany, formed like a feather. 
A pinnate leaf is a species of compound leaf 
wherein a single petiole has several leaflets or 
pinnae attached to each side of it. 


I. Pinnate. 2, Tripinnatc. 3, Bi pinnate. 

Pinnipedia, a section of the carnivorous 
order of mammals, in which the fore- and hind- 
limbs are short, and are expanded into broad 
webbed swimming paddles. The section com- 
prises the sea-lions, seals, and walruses. 

Pinsk, a town of Poland, in the govern- 
ment of Minsk, on the Pina; served by the 
Brest - Bryansk railway. It stands among 
marshes, and is built of W’ood. During the 
European War Pinsk was occupied by the 
Germans under Mackensen (Sept., 1915). In 
1920, during the Ilusso-Polish campaign, it 
w^as occupied by the Poles, but was subse- 
quently retaken by the Bolshevist troops. Pop. 
40,000. 

Pint. Sec Weights and Measures, 

Pintail Duck, or Sea Pheasant, a genus of 
ducks, so named from the elongated form of the 
tail-feathers. In size the common pintail duck 
(Dajila acuta) is equal to the mallard. These 
birds arc found on the British coasts in summer, 
but migrate southw^ards in winter. They arc 
common in the Mississippi Valley, and they 
occur on the Mediterranean coasts, in tlie Gulf 
of Mexico, in the West Indian Islands, and in 
Africa. They breed in conlincment, and the 
flesh is savoury. 

Pinturicchio (pin - tu - rik'yo; ‘ the little 
painter ’), Italian painter of the Umbrian school, 
whose real name w^as Bernardino di Bettij was 
born at Perugia in 1454, and died at Siena in 
1513. He lived for a time at Rome, and while 


38 

there was engaged on the frescoes of the Sistine 
Chapel, being at this time under the influence 
of Perugino. His chief work was a series of 
mural paintings illustrating the life of Pope 
Pius II (iEneas Silvius), in the cathedral library 
at Siena. There are also fine frescoes by him 
in the Buffalini Chapel of the church St. Maria 
in Araccli, Rome. 

Plnwell, George John, British artist, was 
born in London in 1842, and died in 1875. 
In 1863 he began drawing on wood for the 
brothers Dalzicl and others, and illustrated 
several works, including I'hc Vicar of 
Wakefield, He was also employed on 
several periodicals. He began w^atcr-colour 
painting, in which he was very successful, 
in 1865, his pictures including two subjects 
from Browning’s Pied Piper of Ilamelin 
(1869), The Elixir of Love (1870), Away 
from Town (1871), Gilbert d BeekeVs Troth 
(1872), The Great Lady (1873), and We 
fell ouU rny Wife and 1 (1875). He was 
elected an Associate of the Society of 
Painters in Water-colours in 1869, and full 
member in 1870. 

Pinzon', a family of Spanish naviga- 
tors, natives of I^alos, who wti’C associated 
with Columbus in the discovery of America. 
— Martin Alfonso, the eldest, was of great assis- 
tance to Columbus in fitting out his fleet, and 
in the voyage commanded the Pinta, — Vicente 
Yafiez, his brother, commanded the Nina in the 
first voyage of Columbus. — Francisco INlartin, the 
third brother, was pilot of the Pinta in the 
first voyage of Columbus. From him descended 
the noble Spanish family of Pinzon. 

Piombi'no, formerly an independent i)rinci- 
pality of Italy, now part of the province of 
Pisa. From 1233 to 1399 it belonged to Pisa, 
and was afterwards ruled by independent princes 
until 1801, when it was incorporated with France. 
A principality under Elise Baceiochi, a sister of 
Napoleon, from 1805 to 1814, it was united with 
the Duchy of Tuscany in 1815. 

Piombino, a town of Italy, province of Pisa, 
on the sea-coast opposite the Island of Elba. 
It has old fortifications, a good harbour, and 
manufactures of Bessemer steel and military pro- 
jectiles. Pop. 8000. 

Piombo, Sebastiano Luciani del, Italian 
painter, born at Venice in 1485, died in 1547. 
He studied under Giovanni Bellini and Gior- 
gione, whose fine colouring he imitated. Coming 
to Rome about 1512, he was induced by Michel- 
angelo to enter into rivalry with Raphael. 
When Raphael painted his celebrated Trans^ 
figuration y Sebastiano attempted to surpass it 
by painting The liaising of Lazarusy which is 
considered his greatest work, and is now in 
the National Gallery, London. Other important 
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works are The Scourging of Our Lord and 
A Holy Family, His chief merit, however, 
lay in single figures and portraits, such as his 
Clement VII. 

Pioneers and Pioneer Battalions. Pioneers 
are military artificers, and pioneer battalions are 
units which are trained for the purpose of per- 
forming the ordinary duties of infantry, and, at 
the same time, the more elementary of those 
which would normally come into the province 
of the Royal Engineers. In a battalion of in- 
fantry the pioneer-sergeant and his assistants 
include men trained in the trades of carpenter, 
blacksmith, and so on, and in the exercise of 
these trades they arc very useful members of 
the battalion. In former days pioneers, in order 
to distinguish them from the other rank and 
file of the unit, were permitted to wear beards, 
and on a march moved at the head of the 
battalion, carrying the tools of their trade, to 
enable them to clear away any obstructions that 
might be met with on the road. 

Pioneer battalions are in the British service 
of very modern date, having only come into 
existence during the European War. Then, 
among the New Army units raised in districts 
where the available personnel consisted largely 
of miners, a considerable number of pioneer 
battalions were formed, with the idea of using 
them on service in such a way that their peculiar 
technical knowledge should be used to the best 
advantage. These were the pioneer batt.aUons 
which gave such a good account of themselves 
in the war, either as fighters or as miners. Now 
that the New Army and its service battalions 
have ceased to exist, there are no longer any 
pioneer battalions in the British service. Though, 
as we have seen, pioneer battalions do not form 
parts of the regular British army, yet in India 
they have existed as units of the infantry of the 
Indian army for many years. In that army some 
ten or twelve infantry regiments are known as 
pioneers, and the name has a definite significance, 
for these regiments are trained in peace-time and 
made available in war-time for the execution of 
many kinds of military works, such as road- and 
railway-making, or for purely infantry work as 
required. Their w’ork can, in fact, be considered 
complementary to that of the Indian sappers 
and miners ofliccred by Royal Engineer olliccrs. 
British olliccrs of Indian pioneers are, on the 
contrary, infantry officers who undergo a special 
course of instruction in pioneer work. 

Piotrkow, a town of Poland, capital of the 
district of the same name. It is on the River 
Strada, and is served by the Warsaw-Vienna 
Railway. It was at one time the seat of the 
Polish Diet, and the kings were elected there. 
Pop, 40,000. — ^The district has an area of 4729 
sq. miles. It is one of the industrial areas of 


I*oland, Lodz, an important textile centre, being 
the largest town. Pop. 2,000,000. See Poland. 

Piozzi, Hester Lynch Salusbury, British 
authoress, the daughter of John Salusbury of 
Bodvel, Carnarvonshire, born in 1741, died 
at Clifton 1821. In 1763 she was married to 
Henry Thrale, a wealthy brewer of Southwark, 
London, which borough he then represented 
in Parliament. Soon after her marriage she 
gathered round her a brilliant circle, including 
above all Dr. Johnson, who lived with the 
Thrales several days in each week for sixteen 
years. Mr. Thrfile dying in 1781, his widow, 
who was the mother of four daughters, married 
in 1784 Piozzi, a Florentine music-master, then 
resident in Bath. This alliance was keenly 
resented by all her friends, and Johnson entirely 
gave up her society. She wrote a few poems 
and an autobiography, but she is chiclly known 
by her Anecdotes of the late Samuel Johnson^ 
during the last Twenty Years of his Life (1786), 
and Letters to and from the late Samuel Johnson^ 
LL.D. (1788). 

Pipa, a genus of toads, of which the best- 
known sp*.eies is the Pipa arnericana of Surinam 
and Brazil, popularly designated the Surinam 
toad. The tongue and teeth are wanting in this 
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family. The pipa is one of the most repulsive 
looking of the toads, jind is noted as exemplify- 
ing, in the case of the female animals, an anom- 
alous mode of developing the eggs and young. 
A number of pits or depressions termed ‘ dorsal 
cells ’ appear to be formed on the back of the 
female pipas at the breeding season. In each 
cell an egg is deposited, the eggs being first 
deposited by the female in water after the 
usual method, and being impregnated by the 
male, who then eollecis the eggs and places 
tliem in tlie I’emale’s back. Each cell appears 
to be closed by a lid-like fold, and within the 
cells the eggs are hatched and the young pass 
their tadpole state. 

Pipe, a tube, usually circular in cross-scction. 
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which is used for the distribution of such fluids 
as water, steam, coal-gas, and compressed air. 
The material of which the pipe is made is deter- 
mined after consideration of the t)roperties of 
the substance to be conveyed and its condition 
of pressure and temperature. Cast-iron steam- 
pipes are still used for low pressures, but they 
are heavy, liable to fracture if struck, and very 
rigid at bends. Cast iron is never used for pipes 
which are to convey superheated steam, because 
of the peculiar breakdown of structure which 
takes place in cast iron when it is subjected to 
high temperatures. Important steam-pipes are 
usually made of mild steel, solid drawn or welded, 
and with the flanges screwed on or welded. 
Steam-pipes are subjected to considerable tem- 
perature changes, and they expand and contract 
by amounts which must be allowed for in de- 
signing a pipe range. To permit this expansion 
to take place, expansion joints or bends are 
introduced into the system. The joints are made 
with pieces of copper pipe provided with flanges, 
or with pipes one of which is inside the other 
and thus free to expand. Bends, if of large 
radius, may introduce sufficient flexibility into 
a pipe range to permit all the possible expansion 
to take place. Steam-pipes are supported on 
rollers to permit the pipes to expand towards 
the bends and expansion joints. At all joints in 
a steam-pipe system rings of packing material 
are used to ensure steam tightness. If expansion 
can take place freely, these joints will remain 
intact. Steam leaks at the joints will be early 
seen in a system where the expansion has not 
been completely allowed for. Steam-pipes are 
subject to water-hammer, due to the accelera- 
tion of water which remains in pockets or low 
parts of the pipe range, and is set in motion 
by the condensation of entrapped steam. 

Wrought-iron welded tubes have come into 
very extensive use for the distribution of gas. 
Solid-drawn weldless tubes are used for boiler- 
tubes, hydraulic pipes, and such purposes as 
shafting and boring-rods. Cast-iron pipes used 
for water-mains are usually cast vertically to 
ensure soundness of the metal throughout its 
structure. Remclted cast iron is used for hy- 
draulic power-mains, the pipes of which are 
tested under considerable pressures before being 
put into actual use. If the pressure in use is 
700 to 900 lb. per square inch, a test pressure 
of 2500 lb. per square inch is used, and this 
value is increased for higher service pressures. 

Pipe, Tobacco, a bowl and connecting tube, 
made of baked clay, wood, stone, or other 
material, and used in smoking tobacco. The 
cheap clay pipes, which were once in universjil 
use in Great Britain and are still much used, 
are made of a fine-grained white, plastic clay, 
found chiefly in the Isle of Purbeck in Dorset- 
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shire, and at Newton Abbot in Devonshire. 
The chief processes in the manufacture of clay 
pipes are moulding and baking. Finer and more 
expensive pipes are made of meerschaum, a 
somewhat plastic magnesian stone of a soft, 
greasy feel. Sometimes the bowl alone (which 
is frequently artistically carved) is of meer- 
schaum, the stem being of wood, the best sorts 
of which are got from the young stems of the 
Mahaleb cherry, grown near Vienna, the mock 
orange of Hungary, and the jessamine sticks of 
Turkey. The stem, whether of the same material 
as the bowl or of wood, is usually provided with 
a mouthpiece of ivory, silver, or amber, the 
last being preferred. Briar-root pipes, with the 
bowl and stem of one piece of wood, and pro- 
vided with amber, ivory, or bone mouthpieces, 
are made of the roots of a large variety of heath 
(Fr. bruydre). The Persian hookah is a pipe of 
great size, the bowl of which is set upon an air- 
tight vessel partially filled with water, and has 
a small tube which passes down into the w^ater; 
the long flexible smoking-tube is inserted in the 
side of the vessel, and the smoke is made to 
pass through the water, being thus cooled and 
deprived of some noxious properties. Upon the 
American continent pipes have been in use from 
a very remote period. Indian pipes, with ela- 
borately carved soapstone bowls and ornamented 
wooden stems, or entirely of baked clay, have 
been found in the ancient mounds of the West, 
together with other relies of an unknown race. 
Sec Calumet, 

Pipe-fishes (Syngnathus), fishes nearly allied 
to the curious little forms popularly known as 



‘ sea-horses ’ (see II ippocampus)^ and included 
with them in the same family (Syngnathidae). 
They are distinguished by a long and tapering 
body, and by jaws united to form a tube or 
pipe, bearing the mouth at the tip. The Syngna- 
thus acus is the most familiar British species. 
It averages 20 inches in length. The largest of 
the British species is said to attain a length of 
3 feet. A very remarkable circumstance in con- 
nection with the pipe-fishes consists in the 
males of some species possessing a pouch-like 
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fold, situated at the base of the tail, in which 
the eggs are contained after being extruded 
from the body of the females, and in which 
the young, after hatching, continue to reside 
for a time. The name pipe-fish is also applied 
to the members of the genus Fistularia, belong, 
ing to a different family (Fistulariidae), and also 
known as flute-mouths. The bones of the face 
arc prolonged to form a tubular structure, at 
the extremity of which the mouth opens. The 
Fistularia tabaccaria of the Antilles, averaging 
about 3 feet in length, represents this genus. 

Pipera'ceee, the peppers, a natural order of 
shrubby or herbaceous apetalous dicotyledons, 
inhabiting the hottest parts of the globe, par- 
ticularly India and South America. The general 
properties of the order are aromatic, pungent, 
and stimulant. The dried unripe fruits of Piper 
nigrum constitute black pepper (see Pepper), 
The fruit of Piper (Cubeba) officinalis^ a climb- 
ing plant of Java and other Indian islands, is 
the Cube!) pepper (see Cubebs), The leaves and 
unripe fruit of P. an gusli folium constitute the 
aromatic, fragrant, and astringent substance 
called matico or matica, which has been rccom- 
mended for checking haemorrhage. The leaves 
of P, Belle (Chavica Belle) arc chewed in the 
East as a means of intoxication (see Betel), 
The root of Macropiper mclhyslicum is the kava 
of the South Sea Islanders, and is used in the 
preparation of a stimulating beverage. 

Pipe Roll, a term applied to the Annual or 
Great Rolls of the English Exchequer, preserved 
in the Record Otticc, London. They arc so 
called on account of their being rolled into the 
shape of pipes, or because they were sent to 
the Crown Oilicc in cylinders. The Rolls relate 
to all matters connected with the revenues of 
the Crown, and extend from the reign of Henry 
II (1156) to 1833. In 1883 a society (The Pipe 
Roll Society) was formed with the intention of 
publishing all the Pipe Rolls. 

Piping-crow, a bird of New South Wales, 
remarkable for its power of mimicking the voices 
of other birds. It is the Gyrnnorhina iibicen and 
related species. It belongs to the shrike family. 

Pipistrelle (Vesperugo pipislrellus), the fami- 
liar little bat which occurs throughout Britain, 
and flits about during twilight. It is of small 
size, and possesses a mousc-like body covered 
with hair, from which resemblance its popular 
name of Flitter-mouse has been derived. It 
passes the winter, like most other bats, in a 
state of torpidity; but appears to hibernate 
for a shorter period than other and larger species. 

Pipit, or Titlark (Anthus), a genus of perch- 
ing birds possessing striking aflinities with the 
larks, which they resemble in the large size of 
the hinder claw, but commonly classed with the 
wagtails (Motacillidse), which they closely re- 


semble in their habit of running swiftly on the 
ground. The meadow pipit or titlark {Anthus 
pratensis) is the commonest British species. 
The shore pipit or rock lark {A, obscurus) 
frequents the sea-beach, and feeds on molluscs 
and Crustacea. The tree pipit {A, trivialis) is 
a summer visitant only in the British Isles. 
All the pipits build their nests on the ground. 
The song in all consists of a clear, simple note, 
that of the tree pipit being imitated by the 
words pit-pit. 

Pippin, the name given to a certain class of 
dessert apples, probably because the trees were 
raised from the pips or seeds, and bore the 
apples which gave them celebrity without graft- 
ing. They seem to have been introduced into 
Great Britain from France, and were little 
known there until about the end of the six- 
teenth century. The Ribston, Golden, Cox’s 
Orange, and Newton Pippin are favourite 
varieties. 

Pipra, a genus of perching birds which in- 
habit South America. See Manakin, 

Pipsissewa, also known as chimaphila 
and princes pine^ a North American evergreen 
plant {Chimaphila urnbellata) of the heath order 
(Ericacea;). From its leaves are made a powder 
and a fluid extract, used in America in kidney 
complaints, scrofula, rheumatism, &c. 

Piqua, a city of Ohio, Unittd States, in 
Miami county, on the Miami River; served by 
the Cincinnati, Hamilton, & Layton, and the 
Pittsburgh, Cincinnati, Chicago, & St. Louis 
Railways, and by the Miami & Eric Canal. 
There are some manufactures. Piqua, originally 
a settlement of a division of the Shawnee Indians, 
was founded in 1809 as Washington, the present 
name being adopted in 1823, and the town 
became a city in 1846. Pop. 15,000. 

Piquet', a game at cards played between two 
persons with thirty-two cards, all the plain cards 
below seven being thrown aside. In playing, the 
cards rank in order as follows: the ace (wdiieh 
counts eleven), the king, queen, and knave (each 
of which counts ten), and the plain cards (each 
of which counts according to the number of its 
pips). The player who first reaches 100 has the 
game. The score is made up by reckoning in 
the following manner: carte blanche, the point, 
the sequence, the quatorze, the cards, and the 
capot. Carte blanche is a hand of twelve plain 
cards, and counts ten for the player who holds 
it. The point is the suit of highest value, the 
value being determined by the number it makes 
up when the cards held are added together. 
The sequence is composed of a regular succes- 
sion of cards in one suit. The quatorze is com- 
posed of four aces, four kings, four queens, four 
knaves, or four tens, and counts fourteen. The 
winner of the greatest number of tricks counts 
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ten in addition (the ‘cards’); if he holds all the 
tricks, he counts forty in addition (the ‘capot’). 
If a player scores twenty-nine in hand and one 
for the card he leads, before his opponent counts 
anything, he at once adds thirty to his score; 
this is called ‘ pique Should a player score 
thirty by the cards in his hand, by scores that 
reckon in order before his adversary can count, 
he obtains the ‘ repique which enables him to 
add sixty to his score. The scores are recorded 
according to the following table of precedence: 
0) carte blanche, (2) point, (3) sequences, (4) 
quatorzes and trios, (5) points made in play, 
and (6) the cards. If one player scores a hundred 
before the other obtains fifty, he wins a double. 

Pl'racy, the crime of robbery and depredation 
committed upon the high seas. It is an offence 
against the universal law of society, a pirate 
being, according to Sir Edward Coke, hostis 
humani generis. In England the offence was 
formerly cognizable only by the Admiralty 
courts, which proceeded without a jury, in 
a method founded upon the civil law; but 
now any justices of assize, or oyer and tenuincr, 
or jail delivery, may try persons accused of 
piracy. Piracy, in the common sense of the 
word, is distinguished from privateering by the 
circumstance that the pirate sails without any 
commission, and under no national flag, and 
attacks the subjects of all nations alike: the 
privateer acts under a commission from a bel- 
ligerent power, which authorizes him to attack, 
plunder, and destroy the vessels which he may 
encounter belonging to the hostile state. 

PirsB'us (Gr. Peiraieus)y one of the chief sea- 
ports of ancient Greece. It was situated about 
5 miles from Athens, with which it w^as con- 
nected by the two ‘ Long Walls ’, and the whole 
Peninsula of Peiraicus was surrounded by a wall 
60 stadia in circumference, about 00 feet (40 
cubits) in height, and probably 14 or 15 feet 
thick. The Peiraieus was fortified by the archi- 
tect Hippodanius of Miletus to the order of 
Thcinistoelcs, and the towm proper was laid out 
for Pericles by the same architect. The modern 
PiriEus has three harbours; tw^o on the east side, 
anciently named Zca (now Stratiotiki) and 
Munychia (now Phanari), and one (the largest) 
on the WTJst side, called simply Piraeus, or the 
Harbour. When Greece was liberated from 
Turkish rule, the Piraeus was merely a scene 
of ruins. Pop. 74,000. See Athens (latter por- 
tion of article). 

Piranha, or Cariba (Serrasalmo), a voracious 
freshwater fish of tropical America. It is 3 or 
4 feet in length, and its jaws are armed with 
sharp lancet-shaped teeth, from which cattle 
when fording rivers sometimes suffer terribly. 

Pirates. Pirates have existed as such from 
the earliest times, and although the act of 
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piracy is now universally regarded as a ghastly 
crime against all mankind, yet there have been 
many occasions upon which the depredations of 
a pirate have not only been helpful to his nation 
as a body, but have also been oflicially en- 
couraged and more or less legalized. Naval 
warfare is a vastly different proposition to 
warfare by land, and naval tactics, as exem- 
plified in the ‘ head ’, ‘ prize ’, ‘ blood-money ’, 
and prize courts of the twentieth century, may 
be summed up as involving the seizure of as 
much enemy property as possible, and the 
subsequent distribution of the booty by a gra- 
dation according to rank. This was the policy 
of the ancient Greeks, of the Homans and Car- 
thaginians, of the Vikings, of the Moors after 
the disruption of the Caliphate of Cordoba, of 
the privateers fitted out privately during the 
reign of ‘ good Queen Bess ’, and furnished with 
letters of marque authorizing them to prey upon 
the shipping of that most obnoxious enemy of 
England, Philip of Spain; and within the last 
few years the same policy directed German 
activity at sea when she turned loose upon 
the international maritime highways such ships 
as the Moezve and Ernden and her commerce- 
destroying submarines. Commcrcc-dcstroycrs, 
however, arc not technically considered as 
‘ pirates ’, although Lord Nelson once ventured 
the opinion that they were “ little better ”, 
Piracy, then, until within comparatively recent 
times, was synonymous with and was the direct 
accompaniment of naval w’arfare, in wdiich every 
stranger w^as a prospective enemy, and every 
enemy meant more plunder. This w as ultimately 
reflected more in the spending and drinking 
capacity of the individual seaman than in the 
pride and glory of conquest, and honour and 
prestige in the profession of arms. 

In remote ages pirates were of a quite different 
type to their more modern desccndanls, for not 
only did they raid and plunder by land — a pro- 
ceeding which may be accounted for by the 
smallness of the ships of the time, their small 
carrying capacity offering little or no booty — 
but they also infested whole countries, sup- 
pressed nationalities, and even established per- 
manent colonics. An instance of this is afforded 
by one of the primitive peoples of Ireland — the 
I'ualha de Danaan, who came probably from 
Mediterranean lands and settled in that country. 
In the preface to M‘Eirbis’s Book of Genealogies 
we read: 

, Every one who is fair-haired, vengeful, large, and 
every plunderer . . . who are adepts in all Druidical and 
magical arts, — they are the descendants of the 7'uatha de 
Danaan in Erin/’ 

The Tuatha de Danaan, then, were a tall, fair 
race, with a propensity alike for magic and 
piracy. 
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When Haco of Norway sailed to the invasion 
of Scotland (Alexander III) in 1203, he had 
with him one Roderic, a pirate chief, who 
claimed Bute as his inheritance, but who had 
been opposed by the islanders and outlawed 
by Alexander. Haco was little better than a 
pirate himself, and while his fleet of 160 galleys 
was anchored in Kilbrannan Sound, between 
the mainland of Scotland and the Island of 
Arran, he dispatched 60 ships up Loch Long 
under the command of Magnus, King of Man 
(modern Isle of Man), four Hebridean chiefs, 
and two Norse captains. This fleet ravaged 
and pillaged to the head of the loch, and drew 
its galleys across the narrow istlunus of 
Arrochar - Tarbet which separates Loch Long 
from Loch Lomond. The Scots of Lennox and 
Loch Lomondsidc in general had found a safe- 
hold in the islands of the inland loch, little 
anticipating the slratagem which the inherent 
boldness of the Norsemen and the lightness of 
their craft enabled them to eoneeive, and they 
were all put to the sword and their houses and 
goods burnt and plundered by the conquerors, 
who even penetrated to tlic wealthy inland 
town of Stirling, looting and burning the ad- 
jacent countryside on their way. On their 
return they dragged their boats back from 
Tarbet to Arrochar and set sail; but a terrific 
storm arose, and ten galleys were completely 
wrecked. The remaining vessels did not rejoin 
Haco in the Firth of Clyde until three days 
after the Scottish victory at Largs. 

Piracy at this time was obviously an organized 
division of legitimate warfare. The post-Eliza- 
bethan buccaneer, engaged in offcnsiv'c opera- 
tions for his own benefit, w^as non-existent, and 
cannot be said to have become common among 
Englishmen until the time of Hawkins and 
Francis Drake. The early career of Francis 
Drake provides an index to the misfortunes 
and bitterness that accompanied the transition 
period from honest seamanship to piracy, its 
more glamorous counterpart. Drake was early 
apprenticed to the sea, and eventually became 
owner-master of his own vessel. He invested 
his savings in a trading expedition to San .Tuan 
dc Ulloa, but was treacherously attacked by 
a Spanish admiral, his companions being mur- 
dered and his ships burnt and pillaged, and 
Drake returned to England, ruined and dispirited, 
nursing in his heart an unquenchable thirst for 
vengeance against Spain, and considering from 
that time that all Spanish merchantmen were a 
fair prey. For four years he worked to re-estab- 
lish himself, and eventually, keeping his own 
counsel, he commissioned at Plymouth a sloop 
(the Dragon) and two small pinnaces, in which 
he set sail in the autumn of 1572. At this time 
Spanish gold was brought across Panama by 


paek-mule train from the Peruvian mines, and 
was reshipped at the mouth of the Chagres 
River. Drake was always silent regarding his 
exploit at Panama, and the customary wild 
rumours advertised his success in glowing terms, 
making many others wish to share in his ex- 
ploits and, incidentally, to get rich quickly and 
easily. Briefly, Drake surprised the mule-train 
and possessed himself of an enormous plunder 
in precious metals and stones. He sailed down 
the Atlantic coast of South America into the 
Pacific, capturing and plundering everything 
Spanish by sea, and within a reasonable dis- 
tance by land, rounded the Cape of Good Hope, 
touched at Sierra Leone, and swept triumphantly 
into Plymouth Harbour, having circumnavigated 
the globe. Drake and his kinsman Hawkins 
were undoubtedly corsairs of the same stuff as 
Odysseus or the Vikings, but their patriotic efforts 
to support their queen and Lhcir nation have 
raised them to a place in history which, although 
they may be sneered at privtitely as pirates, is 
publicly sanctioned by their feats as empire- 
builders. 

The pirate of the romantic novel has never 
existed outside the imagination of the novel- 
ist, but in Barlliolomew Roberts some critics 
have identified the (Cleveland of Sir Walter 
Scott’s Pirate, While this may be so, it is an 
undoubted fact that the names of Cleveland’s 
associates arc identical with those of Roberts’s 
henchmen. Bartholomew Roberts was a native 
of Pembrokeshire, where he was boiii in 1682. 
He was mate of a vessel captured and plun- 
dered by Howel Davis at Anamaboc, in the 
Guineas, and was retained by that worthy, 


who wois killed six weeks later in a fray at 
Prince’s Island, Roberts becoming captain in 
his ])lace. Roberts was the last of the great 
pirates, and was said to be comparatively a 
humane person. The following are extracts 
from Pyle’s version of the articles drawn up 
by Bartholomew Roberts and subscribed to 
on oath by his satellites; 


1. Kvery man has a vote in affairs of moment, and is 
ntitlcd to equal provision in the matter of provisions and 

^T^Ever^’ man to be called fairly in turn by list on board 
f prizes ... and to be allowed a shift of clothes . . . oyer 
nd above his proper share. Marooning the punishment tor 
cfrauding the ship’s company in any way or for deserung 
hip or quarters in battle. Desertion might also be punish- 
blc with death. 

-i. No dicing or gaming with cards lor money. 

4. All lights to be doused by eight in the evening, and 
finking after that hour to be on the open deck. (Roberts 
ras only a moderate drinker, and is supposed to have framed 
his article in an ineffectual attempt to suppress orgies of 

"iT.^Fiecc, pistols, and cutlass to be kept clean and fit. 
Ih'stols were slung by a cord over the shoulder^ and arms 
cnerally were sciupulously cleaned and delighted in.; 

6. No boy or woman allowed on board. ( 


^*^7! Differences of opinion to be discussed with arms and 
ashore, not on board ship. 
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8. £1000 per man to have been shared before a disruption 
is proposed. Men losing limbs to receive 800 dollars from 
the ‘ pool lesser wounds being remunerated in proportion. 
(The captain and quartermaster each received two shares in 
a prize, the master, boatswain, and gunner receiving one 
share and a half respectively. Other officers were paid one 
share and a quarter.) 

It remains to be noted that archipelagos and 
deeply indented coast-lines are peculiarly suit- 
able as lurking-places for pirates. This accounts 
for regular gangs frequenting definite zones, 
their marauding expeditions outside of their 
specific * preserves ’ partaking of the same 
nature as naval raids on definite objec- 
tives, too frequently dictated and carried on 
under the pressure of a dire necessity. Such 
places as the Norwegian fiords, the ^ICgean 
Archipelago, the Indian Ocean, the West Indies, 
Nancowry, and the Cicilian and Dalmatian 
coasts were therefore eminently suitable, and 
were much used by pirate gangs. Modern 
navies, the paid servants of the states to which 
they belong, have now an iron-handed control 
of the recognized international maritime high- 
ways, and their abolition or partial disablement 
as a preventive force would herald the return 
of the pirate, just as the disbandment of police 
forces or gendarmerie by land would expose all 
honest people to the rapacity of marauding 
freebooters and would even threaten the perver- 
sion of the law-abiding citizen. See DraJee; 
Hawkins; Kidd; Nancowry; Privateer; Roberts^ 
Bartholomew; Rogers; Vikinas. — Bibliography: 
Howard I’yle (editor). The Buccaneers and 
Marooners of America; J. A. Froude, English 
Seamen in the Sixteenth Century, 

Pirna, a town of Saxony, on the Elbe. It 
originated in a Slavonic settlement which be- 
came united with Meissen, and passed to Saxony 
about 1405. Dominating the town is the Sonnen- 
stcin, erected by Augustus I, Elector of Saxony, 
and once the most important fortress on the 
Elbe. Glass and pottery are manufactured in 
the town. Pop. about 22,000. 

Piron (pe-ron), Alexis, French wit, poet, and 
dramatist, born at Dijon in 1689, died in 1773. 
He studied law at Besanyon; but having gone 
to Paris, he wrote for the Theatre of the Op^ra- 
Comique, and his first piece, ArUyuin Deucalion, 
was composed in two days. In 1738 he produced 
his chef -d^ oeuvre, Mitromanie, a comedy excelling 
in plot, style, humour, and vivacity almost every 
other composition of the kind. His attempts 
to gain admission to the Academic Fran 9 aise 
failed. Piron revenged himself by calling the 
Academy Les invalidcs du bel esprit, and by 
composing the humorous epitaph: 

Ci-gJt Piron, qui ne fut rien. 

Pas m£me Acad^micien. 

Pirot, a town of Serbia, Yugo-Slavia, on the 
Nishava; served by the Nish-Sofia-Constan- 


44 

tinople trunk line. It is the capital of the de- 
partment of Pirot. Carpets and cloth are manu- 
factured. Pirot was occupied and held by 
Bulgar troops during the Scrbo-Bulgarian War 
of 1885, and was again taken by the Bulgarian 
armies on 26th Oct., 1915. A Serbo-French 
detachment re-entered the town on 14th Oct., 
1918. Pop. 11,000. — The department has an area 
of 900 sq. miles, and a pop. of about 114,000. 

Pisa, a maritime province of Tuscany, North 
Italy, on the Ligurian Sea, drained in the north 
by the Arno. Marble, copper, and coal are 
among the minerals produced. Oil, wine, and 
cereals are also produced, and cottons, soap, 
and glass. are among the manufactures. Area, 
1180 sq. miles; pop, 360,787. 

Pisa (ancient Pisae), a city of Tuscany, North 
Italy, capital of the province of Pisa, on the 
Arno, 6 miles from the Ligurian Sea, connected 
by rail with Florence, &c. Pisa is of immense 
historical interest in view of her former hege- 
mony in art and letters, and it was the founda- 
tion of the cathedral of Pisa that ushered in 
the splendour and glory of Italian medieval art. 
This cathedral, constructed entirely of white 
marble, was consecrated by Pope Gelasius II 
in 1118, and was restored between 1597 and 
1604; the baptistery, also in white marble, was 
begun by Diotisalvi in 1153, but was not com- 
pleted until about 1278. A world-famous Pisan 
sight is the Campanile, or ‘ leaning tower ’, a 
clock-tower begun by the architects Bonnanus 
of Pisa and William of Innsbruck in 1174. It 
was completed by Tommaso Pisano in 1350, 
and is eight stories (179 feet) high. The cause 
of its remarkable oblique position (16 J feet off 
the perpendicular) is not known. Within the 
tower are six bells, one 6 tons in weight. The 
Campo Santo (burial-ground) is peculiarly sacred. 
It was founded between 1188 and 1200 by Arch- 
bishop Ubaldo, who sanctified the ground by 
depositing thereon fifty-three shiploads of earth 
from Calvary. One of the Pisan institutions that 
has lost little of its former importance is the 
university, a twelfth-century foundation, accom- 
modated in a building of 1493, extended by 
Cosimo 1 in 1542-3. Galilei was professor 
of mathematics at Pisa in 1589. There is a 
university library of about a quarter of a million 
volumes. 

The leading manufacture is of cottons. Near by 
there are a royal stud-farm (horses and drome- 
daries) and mineral-springs. 

History, — All authors agree in representing 
Piste as a very ancient city, but accounts of 
its early history are confused and unreliable. 
There is reason to believe, however, that it was 
one of the early Pelasgic settlements on the 
coasts of Etruria, which subsequently fell under 
the domination of the Etruscans. There are no 
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extant remains of the Etruscan occupation, and 
practically nothing is known of the city as an 
Etruscan possession. In 180 b.c. it became a 
Homan colony, and was named by Augustus 
Colonia Julia Pisana, About the beginning of 
the Christian era it was a flourishing city. On 
the fall of the Roman Empire it was pillaged 
by the Goths, and afterwards subjected by the 
Longobards. In the tenth century it had suc- 
ceeded in taking a lead among the Italian 
states; but, after protracted and unsuccessful 
wars with Genoa at the end of the thirteenth, 
and with Florence at the end of the fifteenth 
century, it was finally compelled by famine to 
submit to the Florentines (8th June, 1509), and 
thus ceased for ever to be independent. On 
the ruins of Pisa was founded the power of 
the Grand-Duchy of Tuscany. 

Pisa, Council of, a general Council of the 
Roman Catholic Church, held to consider the 
pretensions of the rival Popes of Avignon and 
of Rome, opened 25th March, 1409. The rival 
Popes, Benedict XIII (of Avignon) and Gre- 
gory XII (of Rome), were summoned to appear 
within a stated period, but refused to comply. 
After mature deliberation both Popes were for- 
mally deposed, and Cardinal Pietro Philargi, 
Archbishop of Milan, was elected Pope (Alex- 
ander V). The authority of the Council was 
not, however, generally recognized, and it was 
not until 1417 that the schism can be said to 
have terminated. There were two other Councils 
at Pisa, one in 1133, and another in 1511. 

Pisagua, a seaport of the province of Tara- 
paca, Chile; served by railway from Iquique. 
It is a great transport centre for nitrate of 
soda. On 19th Nov., 1879, the allied (Peruvian 
and Bolivian) armies were defeated by the 
Chilians at Pisagua. Pop. about 5000. 

Pisces (the Fishes), the twelfth and last 
of the signs of the zodiac, which the sun enters 
about 19th Feb, The constellation of the name 
does not now correspond with the sign, but 
contains the vernal point, or First Point of 
Aries. See Precession of the Equinoxes, 

PiscicuPture • The art of pisciculture has been 
practised from very early times. It is known that 
in 1000 B.c. the Chinese reared fish both for 
ornament and for the table by procuring fish 
eggs and caring for them in specially constructed 
ponds. The Greeks and Romans stocked ponds 
(vivaria) and lakes, by throwing in spawn. With 
the spread of Christianity and periodic abstention 
from meat, fish culture spread all over Europe; 
every large establishment and monastery had 
its fish-ponds, stocked with carp, eels, &c. 

Modern Methods, — At the present time the 
term pisciculture is used for various operations, 
including (a) the artificial fecundation of ova 
and care of the larva?, for the purpose of re- 
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stocking depleted waters, or for the introduction 
of species into countries to which tliey are not 
indigenous; (b) the acclimatization of fish by 
use of such larvae or of adults; (c) fish-farming 
and allied activities. 

(a) The first recorded experiments in artificial 
fertilization were carried out by Ludwig Jacobi 
in W’estphalia in 1747. He mingled the milt of 
the male with ova from the female trout, and 
raised the fry to the age of six months. Karl 
Lund in Sweden soon followed him, and by 1845 
experimental fertilization and study of the fry 
had been extended to salmon and various other 
fishes. Ripe or mature fish are selected from 
fish penned in enclosures; the signs of ripeness 
are readily evident to the expert. The female 
is induced to extrude the ova into trays by 
gentle pressure, the male is similarly treated, 
and fertilization is thus effected. In the ‘ dry ’ 
method no water is added until milt and ova have 
been mingled together by gentle stirring. The 
‘ dry ’ has superseded the ‘ wet ’ method, in 
which water was added before the milt, as it has 
been found that in the old method a certain 
proportion of ova remained sterile. Subsequent 
treatment depends on the character of the 
eggs. 

(1) Heavy non-adhesive eggs (trout, salmon) 
are washed and placed on i>erforated tin trays 
(zinc has been found to be injurious). The eggs 
require much oxygen, which is supplied by a 
continuous stream of pure water When the eggs 
hatch, the larva? live for some time ' y the ab- 
sorption of food from the yolk sac, which lies 
beneath the body. If intended for transporta- 
tion, the fry are usually sent at this stage; in 
other cases they are kept in rearing-ponds until 
over a year old, the trays used being kept in 
constant motion. When the sac has been 
absorbed, the fry arc fed at frequent intervals on 
finely ground fish or liver, or a commercial food 
prepared for the purpose. After attaining a 
certain size they can be turned into the rearing- 
ponds and fed on liver and the larva? of insects. 

(2) Heavy adhesive eggs (herring, smelt, perch) 
have been dealt with on an experimental scale. 

(3) Semi-buoyant eggs. White fish (Coregonus 
albula) hatched on a commercial scale in the 
United States. 

(4) Buoyant eggs (cod, plaice, soles, turbot, 
&c.) are kept in continuous motion. The fry are 
fed on plankton (q.v.). 

Fresh-xvater Hatcheries. — ^The most extensive 
are in the United States and in Canada. France 
and Germany have State-aided hatcheries, and 
Great Britain has many commercial hatcheries. 

Marine Hatcheries. — Millions of cod and plaice 
eggs arc hatched annually for the Norwegian 
Government. The larva? arc liberated when able 
to search for their own food. The Fishery Board 
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for Scotland has since 1804 been concerned in 
hatching sea fish (cod, &c.), first at Dunbar, 
afterwards at Nigg. A considcrafile number of 
plaice and other fiat fish arc hatched at Port 
Erin, the hatchery being supported by the 
Manx Government, and at Piel. 

(b) Acclimatization. — By the transportation of 
fry across the continent the shad has been placed 
on the Pacific seaboard of the United States. 
The introduction of adult fish into a country has 
been partJcularly successful in the case of Ger- 
man carp in America, this fish lieing set out in 
waters unsuitable for salmon. Trout and salmon 
have been introduced into New Zealand and 
Australia. 

(c) Fish-farmings Eel Farms. — Elvers coming 
up from the sea arc caught in tidal waters by 
means of partially open boxes filled with weed. 
Great numbers are taken in this w^ay by the 
Ministry of Agriculture and Fisheries at Epney, 
on the Severn, and arc traded within the kingdom, 
and also exported. In Denmark elvers are taken 
in the same way, and are fed with unmarketable 
fish in lagoons close to the coast. 

Plaice. — Plaice are transplanted from the open 
sea to the protected waters of the Lim Fjord 
in Denmark, and from the crowded coastal 
grounds to the Dogger Bank. 

Bibliography: Bulletins of the Bureau of 
Fisheries, Washington, United States; contribu- 
tions to Canadian Biology, Ottawa; Annual 
Reports of the Fishery Board for Scotland, the 
Lancashire and Western Sea Fisheries Com- 
mittee, and the Danish ISlarine Biological 
Station; International North Sea Fishery Inves- 
tigations, Southern Area, 1904-9. 

Piscidla, a genus of plants, nat. ord. Legu- 
minosae, the species being West Indian trees. The 
bark of the root of P. Erythrina (dogwood tree) is 
a powerful narcotic, and is used as a substitute for 
opium, and also for poisoning fish. The timber 
makes excellent piles for docks and wharves, being 
heavy, resinous, and almost imperishable. 

Pisci'na, in ecclesiastical usage, a small basin 
supplied with water, set in a niche or recess on 
the south side of the altar in churches. It is 
used to hold the water in which the priest 
washes his hands, and for rinsing the chalice. 

Pis6 (pe'sa), material for forming the walls 
of cottages, agricultural buildings, &c., consist- 
ing of stiff clayey materials usually mixed with 
gravel well rammed into a frame, and when dry 
forming a good strong wall. These walls are 
thicker at bottom than at top. They must not 
be built too rapidly. 

Pishin, a district of British India, in Baluchi- 
stan; traversed by the Quetta-Kandahar Rail- 
way. It consists of a plain surrounded on three 
sides by hills rising to the height of about 11,000 
feet, while the general height of the plain is 
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5000 feet. The people live mostly by pasturage 
or agriculture. It was occupied by the British 
in 1878, and assigned to them (from Afghanistan) 
by the Treaty of (xundamak in 1 879. Area, 2700 
sq. miles; pop. about 00,000. 

Pisidla, in ancient geography, a province of 
Asia Minor, situated between Phrygia, Cilicia, 
Pamphylia, Lycia, and Caria. The inhabitants 
were warlike mountaineers, and were never really 
subdued by the Romans. 

Pisis'tratus (Gr. Peisislratos), ‘tyrant’ of 
Athens, descended from Codrus, the last King 
of Athens, was born not later than 612 b.c., 
and died in 527 b.c. lie was rich, handsome, 
and eloquent, and, being by nature ambitious, 
he soon placed himself at the head of one of 
the three parties into which Attica was then 
divided. By putting himself forward as the 
patron and benefactor of the poor, and by 
advocating civil equality and a democratic con- 
stitution, he was able (notwithstanding the 
opposition of Solon) to seize upon the acropolis 
(citadel) in 560 b.c., and thus to make himself 
master, or, as the Greeks termed it, ‘ tyrant ’ 
of the city. But though a tyrant in the Greek 
sense, his use of power was by no means tyran- 
nical. He made no attempt to abolish the wise 
laws of Solon, but confirmed and extended their 
authority. He was, however, twice driven from 
Athens; but in the eleventh year of his second 
banishment succeeded in making himself master 
of the sovereignty for the third time. Pisistratus 
erected splendid public buildings at Athens, 
established a public library, and collected and 
arranged the poems of Homer, and conducted 
himself with so much prudence and clemency 
that his country scarcely ever enjoyed a longer 
term of peace and prosperity. He left two sons, 
Hippias and Hipparchus, to inherit his power, 
who were not, however, able to preserve it. 

Pi'solite, a rock composed of globules about 
the size of a pea, usually formed round a minute 
grain of sand or other foreign body, and joined 
with a cement. The material is commonly 
calcite or aragonite, but iron ores arc often 
pisolitic. See Oolite. 

Pistachio (pis-ta'shi-o), a tree of several 
species, of the genus Pistacia, nat. ord Ana- 
cardiacea», growing to the height of 15 to 20 
feet. P. vera yields the well-known pistachio- 
nut, which contains a kernel of a pleasant 
taste, resembling that of the almond, whole- 
some and nutritive, yielding a pleasant oil. 
It is a native of Western Asia, but is much 
cultivated in the south of Europe. The gum 
named mastic is obtained from P. leniiscus, 
as well as from P. atlantica. See Mastic, 

Pistil, in botany, the female or central seed- 
bearing organ of a phanerogamous flower, con- 
sisting of one or more carpels or modified leaves. 
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There may be only a single pistil or several in 
the same flower. It consists cssentitiHy of two 
parts, the ovary, containing the ovules or young 
seeds, and the stigma, a cellular secreting body, 
which is cither seated irnin'ediately on the ovary 
(as in the tulip and poppy), and is then called 
sessile, or is borne on a stalk called a style inter- 
posed between the ovary and stigma. It is on 
the stigma that the pollen falls, this pollination 
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A, Apocarpous. B, c, Syncarpous o, Ovary; 
s, styles; st, stigma; pi, placenta; ov, ovules; 
d, dorsal and v, ventral sutures. 

being followed by Jertilization, as a result of 
which the ovule develops into the seed. See 
Botany, Flower; Placenta, 

Pistoja (pis-to'ya; ancient Pistoriae), a 
walled city of Tuscany, North Italy, in the 
province of Florence, on the Ombronc. The 
Romanesque cathedral of S. Jacopo dates from 
the twelfth to thirteenth century, and the 
thirteenth-century campanile, originally a for- 
tified tower called the Torre del Podestj'i, bears 
the arms of governors of the town. There are 
manufactures of iron and steel goods, fire-arms, 
and linen. Pistols were first made here, and 
received their name from the town. Pistoja is 
mentioned in ancient history as the scene of 
the defeat and death of Catiline in 02 B.c., and 
it was the focus of the mediaeval struggles of 
the Guelphs and Ghibellines. In the history of 
art Pistoja ranks in importance between Florence 
and Pisa. Pop. 65,000. 

Pistol, a fire-arm designed to be used and 
fired by one hand only, though some of the 
modern varieties of automatic pistols can be 
fitted to a temporary stock (formed of the 
wooden holster or pistol-case) and fired from 
the shoulder, thus giving a greater degree of 
steadiness. The name is generally accepted 
(cf. Grose, Military Antiquities, 1780) to have 
been derived from the town of Pistoja, in Tus- 
cany, where the original weapon of this class 
was invented in the fifteenth century. This 


early pistol was known as a ‘ dag ’, and was 
lired by means of a ‘ match ’ held by a curved 
arm of iron, which, being pivoted in the middle, 
w'as brought down on to the priming l>y pressure 
on the lower end as on a trigger. Although this 
appears to have been the earliest method of 
ignition, it was very quickly superseded by the 
‘ wheel-lock ’, combined with the flint-and-steel 
method of ignition. This wheel-lock, according 
to an ancient manuscript quoted by Grose 
(vol. i), consisted of a small wheel attached to 
the right side of the pistol, and connecting 
inside the weapon with a spring operating the 
hammer. The wheel, on being rotated by means 
of a key, compressed the spring, and at the same 
time uncovered the priming-powder in the pan; 
all that then remained to be done was to press 
the trigger, when the hammer holding a flint fell 
on the steel of the priming-pan, and the resulting 
spark ignited the powder. As the knowledge of 
the science of gun-making increased, improve- 
ments were made in pistols, which, in a general 
way, followed much on the same lines of develop- 
ment. as the musket, though the actual method 
of ignition by means of Hint and steel remained 
in favour for very many years. The wheel-lock 
mechanism, however, w’as discarded in favour of a 
simpler contrivance of springs contained entirely 
in the inside of the pislol. As iirc-arms began 
to be adopted — possibly somewhat diffidently 
— by soldiers, so the pistol, as being not entirely 
unsuitable for use on horseback, became the 
ann of cavalry, the (ierman Reiters (mercenary 
troops) being credited with its use as early as 
1544. In any case, it was in full use as a cavalry 
weapon in the seventeenth century, and Grose 
gives a selection of w'oodcuts depicting the use 
of the weapon by a mounted dragoon in the 
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first half of the century. The weapon then in 
use was a clumsy flint-lock contrivance, with a 
barrel 1 foot long and a probable over all length 
of some 20 inches. This weapon was carried in 
a holster on the off side of the pommel of the 
saddle, and all operations necessary for loading 
and firing were carried out when mounted. A 
rather later variety of the pistol, marked ‘ Tower *, 
was fitted on the left side with a spring clip, 
by means of which it could be carried on the 
belt or sash. To such an extent was the pistol 
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mied on that, on the Continent at least, it 
became the chief arm of the greater part of 
the cavalry, to the entire exclusion of the arme 
blanche. 

It is, however, in connection with the practice 
of duelling that the pistol is best known, and 
was brought to a high degree of accuracy by 
the skilled gun-makers of the eighteenth cen- 



I, Webley’s “ Revolver Pistol” (Mark VI). 2, Explana- 
tory diaflrram, the weapon being shown open. When the 
trigger (t) is pulled, the pawl (PL) acting on the ratchet (r) 
at the after end of the cylinder (c) revolves the cylinder till 
the next cartridge is brought into line with the barrel (b). 
The back end of the trigger-arm (ba) at the same tune forces 
the hammer (h) backwai^s. Continued backward motion of 
the trigger causes its back end to slip off the foot of the 
hammer, allowing the mainspring (M) to drive the latter 
forward until its nose strikes the cap and explodes the 
cartridge. To reload, pressure is put on the barrel-catch 
(bc), which releases the barrel pivoted on the pin (p), allowing 
it to drop down, and the spent cartridges are thrown out by 
the extractor (e), knocked upwards by the extractor lever (el) 
as the barrel falls. 


tury; in fact, the eighteenth and early nine- 
teenth centuries may be considered the age in 
which the pistol — in its muzzle-loading form — 
had its greatest vogue. Duelling, the direct 
descendant of the ancient trial by battle, became 
in its later years (the last duel in England took 
place in the ’forties of last century) an un- 
doubted scandal; but the fact remains that it 
was a custom, and the gun -makers were quick 
to take advantage of it and improve the make 
of pistols in aecordanee with the extent of 
knowledge then possessed by them. Pistols 
were also required by travellers for their pc/. 


PISTOL 

sonal protection on a journey, there being at 
that time no civil police, although there was 
no lack of desperadoes throughout the country. 
Consequently gun-makers, in addition to perfect- 
ing the duelling pistol — a heavy but well-balanced 
and elaborately got up weapon with a hair 
trigger — produced other varieties for more every- 
day use, i.e. horse-pistols, meant to be carried 
in holsters attached to the saddle; sash or belt 
pistols, to be worn on a waist-belt; and pocket 
pistols of a smaller and lighter make, to be car- 
ried in the large pockets of the coat of the 
period. In due course the percussion principle 
— ^invented by Forsyth early in the nineteenth 
century — was adopted by most makers of pistols, 
and gave a considerable fillip to their develop- 
ment. 

For very many years — in fact from soon after 
pistols were first invented — attempts had been 
made to contrive a weapon which would lessen 
one of the chief disadvantages under which the 
single-barrel pistol necessarily laboured. This 
disadvantage, which was more obvious in the 
pistol than in the musket — the pistol being 
essentially an arm of opportunity and only 
used at close quarters — consisted in the absolute 
impossibility of reloading in a hurry; thus, 
should the first and important shot prove a 
failure, the pistol was useless except as a missile 
weapon. Attempts to remedy this state of 
affairs, by the invention of a repeating pistol, 
were many and various, ranging from the fixed 
barrel, with a cylinder revolved by hand, of the 
sixteenth - century match -lock pistols, through 
the multi-barrelled pistols or ‘ jiepper-pots ’ of 
flint-lock and percussion days, down to the 
fixed barrel and mechanically revolving cylin- 
der of the modern revolver. Blanch, in his 
Century of Guns, gives, among others, a repre- 
sentation of a flint-lock revolver made by Collier 
in 1818, with one barrel and a revolving cylinder, 
and another of an earlier type of pepper-pot, so 
arranged that at the first discharge two barrels 
were fired, still leaving four more for eventuali- 
ties. But in course of time, and as normal con- 
ditions of life became rather more settled, the 
development of the pistol into the nu^ern 
revolver was transferred to the less settled 
parts of the world, and it probably received 
more attention in America, and more especially 
in the Western States. There, in 1835, Colonel 
Colt patented his fixed-barrel revolver provided 
with a cylinder, which was loaded as a muzzle- 
loader from the front of the cylinder, each com- 
partment of which had a nipple requiring to be 
capped; the action of cocking the hammer 
revolved the cylinder. Although this was the 
first of the modern revolvers, Adams of l^ondon 
improved on this, and invented a revolver having 
what is known as a double-action, by which is 
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meant that the revolution of the cylinder is 
effected either by puHing the trigger or cocking 
the hammer. This method, which is practically 
universal in modern revolvers, makes, of course, 
for rapidity of fire. A still more modern devel- 
opment of the arm is the automatic pistol, in 
which the force of the recoil is made use of in 
much the same manner as in machine-guns. 

The revolver in use in the British service at 
the present time is the ‘ Webley ’, of which the 
length of the barrel is 4 inches and length over all 
lOj inches, with a calibre of *441 inches. The 
cylinder holds six cartridges, and the weight of 
the pistol is 2 lb. 3 oz. This is the service pattern, 
though others with longer barrels are made for 
the more accurate purposes of match-shooting. 
Among other revolvers and automatic pistols are 
the Smith & Wesson revolver, and the Webley, 
Colt, and Browning automatic pistols, besides 
many of German manufacture. 

Pistole (pis-tor), the French name for 
the Spanish gold unit, a double escAido worth 
16s. lljd. English. It was in use from 1537, 
and is now obsolete. Coins of similar value, 
such as the Louis tVor^ also received tliis name. 

Piston, in engineering, a movable flat or 
dished plate or cylinder which is used for the 
purpose of transmitting the pressures of some 
medium, such as water, steam, or gases, to the 
mechanism of an engine. The term is also used 
for tlie same device when used to transmit the 
pressure component of available power to a 
medium the pressure on which is to be raised. 



The piston has a reciprocating motion, under 
the action of the varying pressure upon it. 
The form it takes is varied to suit the indi- 
vidual requirements of each case. In an engine 
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the piston must be free to move to and fro 
with little frictional resistance, but at the same 
time must be so constructed as to prevent 
leakage taking place between it and the cylinder 
or liner. Piston-rings are introduced into grooves 
cut in the cylindrical face of the piston of a 
steam- or gas-engine piston to prevent this 
leakage. These piston-rings are commonly made 
of cast iron and of a diameter slightly greater 
than that of the engine cylinder. A portion of 



each ring is cut out. The ring can then be 
inserted in its groove in the piston, and the gap 
in the ring closed up by compression to allow 
the })i8ton to be passed into the cylinder. The 
ring always presses against the cylinder- wall, 
in consequence of the forces which tend to 
restore it to its original form. Two or three 
rings are used on each piston, with their ring- 
gaps arranged at such intervals as to make the 
possibility of leakage very small. Rings, in 
some designs, arc pressed outwards by small 
steel springs inserted in recesses in the piston. 
The variety of patent piston-ring arrangements 
is almost limitless, (ias-engine pistons usually 
have quite distinctive forms. In a single-acting 
gas-engine the piston is made in the form of 
a long cylindrical cup, in which fits the gudgeon- 
pin, which is used to connect the piston to the 
connecting-xod. In engines of this type working 
on the two-stroke cycle, a shaped projection on 
the top of the piston acts as a gas-deflector (see 
Motor-car Engines), More rings are used on a 
gas-engine piston than on a steam-engine piston, 
because the pressures in use are greater. The 
piston of a double-acting gas-engine is usually 
made hollow, and provided with cooling water. 
Where pistons are to be used with hydraulic 
plant, packing materials, such as leather, tal- 
lowed rope, and many trade pieparations, are 
used instead of rings. 

Pitcairn Island, an island in the South 
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Pacific, 100 miles south of the Tuamotu (Low 
Archipelago); length, 2i miles; breadth, about 
1 mile. It was discovered by Carteret in 1767, 
and named after the midshipman who first 
sighted it. Since 1839 it has been a British 
possession. Its coast is almost perpendicular 
throughout its whole extent, fringed with for- 
midable rocks and reefs, accessible only at two 
points, and not at all in stormy weather, 

Pitcairn Island is chiefly remarkable as the 
home of the descendants of the Bounty mutineers, 
nine of whom, together with six men and twelve 
women, natives of Tahiti, landed here in 1790. 
Violent dissensions soon arose, and at the end 
of ten years the only survivors were John 
Adams, an Englishman (whose real name was 
said to have been Alexander iJmith), the females, 
and nineteen children. They were found in 
1808 by the American, Captain Folger, who re- 
ported the discovery to the British Government. 
The interest thus aroused soon brought other 
visitors to the island, all of whom dilated with 
enthusiasm on the virtuous, sober, and indus- 
trious life led by the inhabitants. They became, 
however, too numerous to subsist comfortably 
on this small island, and they were transferred, 
to the number of 194, to Norfolk Island in 1856, 
but about 40 soon returned. In 1881 the inhabi- 
tants numbered 96; in 1901, 120; and in 1914, 
140 (35 being adult males, 39 adult females, 
and 00 children). By religion they are Seventh 
Day Adventists. Taro, sugar-cane, yams, sweet 
potatoes, melons, oranges, pumpkins, bananas, 
pinea})ples, and arrowroot are products, with 
some coffee. 

Pitch. There are three principal kinds of 
pitch, namely, coal-pitch, wood-pitch, and the 
naturally occurring mineral-pitch, usually called 
asphalt. 

Coal-pitch is obtained from coal-tar, being the 
residue left in the still when the distillation of 
coal-tar is completed (see Coal-tar). According 
as the distillation is interrupted earlier or later, 
soft or hard pitch is produced. One ton of coal- 
tar produces on the average *54 tons of pitch. 
It consists chiefly of a mixture of hydrocarbons. 

Pitch is a black, lustrous substance which 
breaks with a conchoidal fracture. Although 
it can be broken and is hard and apparently 
solid, it is in reality a very viscous fluid, for 
it will flow extremely slowly under the in- 
fluence of its own weight. Soft pitch begins 
to melt at about 40° C., and hard pitch at about 
100° C. If pitch is distilled, heavy oils are col- 
lected, and coke remains in the still as the final 
product. It is used for making briquettes, 
asphalt, asphalt paper, roofing felt, for tarring 
the surfaces of roads, and for the preparation 
of black varnishes and lacquer. 

Briquettes contain from 5 to 10 per cent of 


pitch as a binding material for coal-dust. In 
making asphalt, pitch is used in conjunction 
with natural pitch, and is mixed with about 
three times its weight of stony material, such 
as sand and gravel, before being laid down. 
Varnishes are made from pitch by mixing it 
with creosote oil or coal-tar naphtha. Such 
varnishes are very effective in protecting wood-, 
iron-, or stone-work from corrosion and render- 
ing materials waterproof. 

Natural asphalt or mineral-pitch is found in 
Trinidad and Syria (see Asphalt), Wood-pitch 
is the product left behind in the still after the 
distillation of wood-tar (see Wood-tar), It is a 
dark, resinous substance, and is used for caulk- 
ing ships, and for making waterproof cements, 
cobbler’s wax, &c. 

Pitch, in music, may be defined as the posi- 
tion of any particular note in the great ascending 
scale of sounds extending from the lowest or 
* gravest ’ to the highest or most ‘ acute ’. It 
may be exactly indicated by giving the number 
of double vibrations per second which will pro- 
duce it. The higher this number is the higher 
in pitch is the resulting sound. The lack of a 
universally accepted standard of pitch in the 
past has been the source of much inconvenience 
in connection with musical performances, but 
at the close of the nineteenth century the 
French diapason normal was generally adopted. 
This gives A on the second space of the treble 
stave as — 439 double vibrations per second, and 
is generally referred to in this eountry as the 
‘ new ’ philharmonic pitch. The corresponding 
number for C on the third space of the treble 
stave is g X 439 — 527; for C an octave lower 
(i.e. the middle C of the piano) the number is 
g X 439 — 203 (see Acoustics), Unfortunately 
our military bands are still (1922) at the old, 
higher pitch. For theoretical purposes the 
number for the middle C of the piano is often 
taken to be 250. This is thought to correspond 
closely to the ‘ classical ’ pitch, used, e.g., by 
Bach, Handel, and Beethoven. 

Pitchblende, a mineral chiefly found in 
Saxony and Cornwall in association with lead, 
copper, or tin ores, and composed of uranium 
oxides with some lead. Its special interest in 
modern times lies in the fact that it is radio- 
active, and that both radium and helium can 
be separated from it. In colour it varies from 
brown to black, and occurs globular, reniform, 
massive, disseminated, and pulverulent. Specific 
gravity as high as 9*7. 

Pitcher -plant, a name given to several car- 
nivorous plants from their pitcher-shaped leaves, 
the best known of which is the Nepenthes distil- 
latoriay a native of China and the East Indies, 
and belonging to the nat. ord. Nepenthacese. It 
is a herbaceous perennial, and grows in marshy 
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situations. The leaves are sessile, oblong, and 
terminated at the extremities by a cylindrical 
hollow vessel resembling a common water- 
pitcher, which contains a digestive fluid secreted 
by the plant itself. This pitcher, which acts as 
a trap for insects, is furnished with a lid that 
is regarded as the true blade of the leaf. Won- 



derful curative powers are ascribed to the fluid 
in the pitcher and to the leaf and the root of 
this plant by the natives of the East Indies and 
Madagascar. See Carnivorous Plants. 

Pitchstone, a volcanic glassy rock with a 
pitchy look, not so highly vitreous as obsidian. 
It occurs commonly as dykes, where rapid cool- 
ing of a lava with a high per(;entagc of silica 
has taken place. Tachylyte is, however, a pitch- 
stone of basaltic composition. 

Pltch'urim- beans, the name given to the 
lobes of the drupe of Nectandra puchury^ a 
South American species of laurel, used by 
chocolate-makers as a substitute for vanilla. 

Pith, the cylindrical or angular column of 
parenchyma at or near the centre of the stem 
of a plant, also called the medulla. It is not 
usually continued into the root, but is always 
directly connected with the terminal bud of the 
stem, and also by means of the medullary rays 
with the cortex. The pith is at first succulent 
and of a greenish colour, afterwards it becomes 
dry, and in many plants its cells are broken 
up, leaving large cavities. It serves chiefly for 
storage. 


SI PITHECANTHROPUS 

Pithecanthropus Erectus, the name given 
by E. Dubois (afterwards professor of geology 
in the University of Amsterdam) to a very 
primitive extinct miTiiber of the human family, 
the fossilized remains of which were found by 
him in 1891 and 1892 near Trinil, on the bank 
of the Solo River in Central Java. The parts 
recovered were a skull-cap, two teeth, and a 
thigh bone in a bed that contained the fossilized 
remains of many extinct mammals, the Indian 
analogies of which led Dubois to believe that in 
Pithecanthropus he had discovered a so-called 
‘ missing link ’ of Pliocene age; but subsequent 
investigations, and especially those carried out 
by the Selenka Expedition, have discredited the 
belief in the Pliocene date assigned to the beds, 
and have strengthened the evidence in favour 
of referring them to the Early Pleistocene age. 
The discovery of these fossils aroused wide- 
spread controversy when Dubois’ account of 
them was first published in 1894; and the dis- 
putes which then began have not yet been 
settled. Apart from the question of age, to 
which reference has already been made, there 
are two other categories of controversial issues. 
In tlie first place, many competent biologists 
refuse to admit that the skull-cap, teeth, and 
femur are parts of one individual or even of 
the same genus of living creatures; but Dubois 
replies to this criticism by the statement that 
all the fragments were found in the same geo- 
logical horizon and probably repr ;sent parts of 
one individual, whose straight tliigh is .egarded 
as evidence for the invention of the specific 
name erectus given by Dubois to Pithecanthropus. 
Then there is the further problem as to the rank 
of Pithecanthropus, Dubois claimed that it was 
a ‘ missing link ’ intermediate belween men and 
apes. Many German and some French authori- 
ties contend that the skull-cap is that of a 
gigantic ape akin to the gibbon. But the ana- 
tomical characters of the brain (as revealed by 
the mould of the inside of the skull) make it 
quite certain that neither of these, pretended 
explanations is justifiable. Pithecanthropus is 
certainly a member of the human family, and 
far and away the earliest and most primitive 
human gCa.us of which we have any exact 
knowledge concerning the form of the head. 
A fossil tooth found in America early in 1922 
suggests the former existence of an even more 
primitive member of the human family, who 
lived in what is now Nebraska in Pliocene 
times; but until we know something of the 
form of the head of this creature, which Pro- 
fessor Osborn has named Hesperopithecus, we 
cannot be certain of its right to be included 
within our family, although the resemblance 
of its tooth to that of Pithecanthropus suggests 
a close kinship to the latter. 
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Pitlochry, a village and tourist centre of 
Perthshire, Scotland, on the Tuminel, and 
served by the Highland Railway. There is 
a large hydropathic establishment. Tweed is 
woven and whisky distilled. Near by are the 
Pass of Killiecrankie, Loch Tummel, and the 
Falls of Tummel. Pop. 8000. 

Pitman, Sir Isaac, the inventor of a system 
of shorthand, was born at Trowbridge, Wilt- 
shire, in 1813, and died in 1897. In 1832 he 
became a schoolmaster, and published his Steno- 
graphic Sound-Hand in 1837. From this time 
he devoted himself to perfecting his short- 
hand system and to spelling reform. His Phonetic 
Journal was founded at Bath in 1842, and was 
the beginning of the publishing house of Isaac 
Pitman & Sons. Sir Isaac was knighted in 
1894. — Cf. A. Baker, Life of Sir Isaac Pitman, 

Pitt, William, British statesman, younger son 
of the Earl of Chatham, born at Hayes, Kent, 
28th May, 1759, died 23rd Jan., 1806. He pos- 
sessed a remarkably precocious intellect, but as 
his physical powers were weak, he was edueated 
privately till his fourteenth year, when he 
entered Pembroke College, Cambridge. He 
was called to the Bar in 1780, and entered 
Parliament the following year as member for 
Appleby. His success in the House was of 
unparalleled rapidity. He supported Burke’s 
financial reform Bill, and spoke in favour of 
parliamentary reform; became Chancellor of 
the Exchequer at twenty-three, under the Earl 
of Shelburne, and in the following year attained 
the position of Prime Minister. Although 
strongly supported by the sovereign, he stood 
opposed to a large majority of the House of 
Commonr, and a dissolution took place in 
March, 1786. At the general election which 
followed, the voice of the nation appeared 
decidedly in his favour, and some of the strongest 
aristoeratical interests in the country were de- 
feated, Pitt himself being returned by the 
University of Cambridge. His first measure 
was the passing of his India Bill, establishing 
the board of control, which was followed by 
much oi that fiscal and financial regulation that 
gave so much ^clai to the early period of his 
administration. The establishment of the de- 
lusive scheme of a sinking fund followed in 
1786, and his Regency Bill in 1788. The French 
Revolution now broke out, and in 1793 war 
arose between Great Britain and France, a con- 
flict which brought a heavy responsibility on 
Pitt, and immense sacrifices and burdens on 
his country. In 1800 the Irish union was accom- 
plished. In 1801 the opposition to the Irish 
Catholics caused Pitt to resign his post. The 
new minister, who had renewed the war, unable 
to maintain his ground, resigned; and in 1804 
Pitt resumed his post at the Treasury. Return- 


ing to power, he exerted all the energy of his 
character to render the contest successful, and 
found means to engage the two great military 
powers of Russia and Austria in a new coalition, 
which was dissolved by the battle of Austerlitz, 
This event he did not survive long; his consti- 
tution, weakened by hereditary gout, rapidly 
yielded to the joint attack of disease and anxiety. 
Parliament dee.reed a public funeral to his honour, 
and a grant of £40,000 to pay his debts. Pitt 
was more a man of expedients than of prin- 
ciples. A warm advocate of parliamentary 
reform in the outset of his career, he soon 
abandoned the cause. He spoke and voted 
in favour of the abolition of the slave-trade, 
but did not make a ministerial measure of it. 
As a financier he was an expert in practice 
rather than scientifically grounded, while the 
waste of his war-time expenditure was extreme. 
Neither can it be said that any decided social 
amelioration was due to his influence. His 
ruling passion was love of power, but he was 
above the meanness of avarice, and his per- 
sonal disinterestedness was extreme. As an 
orator he was, on the whole, more impressive 
than his father or even Burke, the indignant 
severity and keenness of his sarcasm being 
unequalled. — Bibliograi»iiy: Lord Rosebery, 
William Pitt (Twelve English Statesmen Series); 
Charles Whibley, Political Portraits; I), O, 
Madden, The Age of Pitt and Fox; J. H. Rose, 
Life of Pitt, 

PitTacus, one of the seven wdse men of Greece, 
born about 652 b.c., died 569 at Mitylene, on 
the Island of Lesbos. He was highly celebrated 
as a warrior, a statesman, a philosopher, and a 
poet. In 589 the citizens raised him to the 
dictatorship, an office which he filled for ten 
years, when he voluntarily resigned it, 

Pittenweem, a royal and municipal burgh 
and seaport town of Fifeshire, Scotland, on the 
Firth of Forth; served by the North British 
Railway. There is a fishing and curing industry. 
Pittenweem became a royal burgh in 1542. 
Pop. (1921), 1774. 

Pitt&burgh, a city and port of entry of Penn- 
sylvania, United States, the county seat of 
Allegheny county, on the Ohio formed at this 
point by the combination of the Allegheny and 
Monongahela Rivers; served by the Baltimore and 
Ohio lines of the Pennsylvania, the Pittsburgh, & 
Lake Erie, the Buffalo, Rochester, & Pittsburgh, 
and half a dozen other railways. It is admirably 
situated for trade, having ample river and rail- 
way connection with the great commercial em- 
poriums of the east, west, and south, while in 
the immediate neighbourhood there are immense 
coal deposits. These exceptional advantages have 
made Pittsburgh the chief centre of the American 
iron and steel industry. The glass manufactures 
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of Pittsburgh also rank first in importance in the 
United States; eotton goods, leather, earthen- 
ware, white lead, soda, tobacco, and spirits 
are largely produced; but the chief exports are 
iron and steel, hardware and machinery, glass, 
coal, and coke. Pittsburgh consists of the town 
proper and of several large suburbs, and with 
those that are on the opposite side of the rivers 
the connection is kept up by many bridges. Of 
the adjacent places, some, though separately 
incorporated, are really suburbs of Pittsburgh; 
the most important, Allegheny, on the right 
bank of the Allegheny River, a favourite resi- 
dence with the wealthier classes, was united 
with Pittsburgh in 1908. The city possesses 
many fine public buildings and institutions. 
Among these are Pittsburgh University with 
many departments, and the Carnegie Institute, 
including library, art, musical, and technical 
departments, and museum. There are several 
large parks. Natural gas is much used. 

Pittsburgh occupies the site of a fort called Du 
Quesne, built by the French in 1754, captured 
by the British in 1758, and named after VVilliani 
Pitt, Earl of Chatham. It was chartered in 1816. 

Pittsfield, a city of Massachusetts, United 
States, the county scat of Berkshire county, 
on the Housatonic; served by the New York, 
New Haven, & Hartford, and the Boston & 
Albany Railways. It has manufactures of cotton 
and woollen goods, silk, castings, machinery, 
tools, paper, boots and shoes, and malt 
products. Pittsfield was settled in 1748 and 
1749, and became a city in 1891. Pop. (1921), 
41 ,751. 

Pittston, a city of Pennsylvania, United 
States, in Luzerne county, on the Susquehanna 
River; served by the Erie, the Lehigh Valley, 
the Central of New Jersey, the Delaware, Lacka- 
wanna, & Western, and the Lackawanna & 
Wyoming Valley Railways, and by electric rail- 
ways to Scranton, Plymouth, &c. It lies in the 
chief anthracite coal area of the United States. 
Pittston was settled in 1770, and became a city 
in 1894. The name commemorates William Pitt 
(Earl of Chatham). Pop. about 19,000. 

Pituitary Body, or Pituitary Gland, a small 
body situated towards the base of the brain. 
The name, derived from the Lat. pituita, phlegm, 
was given to it because it was supposed to dis- 
charge phlegm or mucus down the nostrils. 

Pityrl'asis is a chronic skin affection char- 
acterized by scaling of small portions of the 
skin. The disease is very common, and may 
affect the scalp and later the body. In the 
scalp it is known as pityriasis capitis or dandruff, 
and shows easily detached scales, leading to 
atrophy of the hair. It appears in childhood 
between the ages of six and ten, and many 
members of the same family may be affected. 
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It may persist for years, and if untreated lead 
to a gradual loss of hair, leaving a smooth, 
shining baldness (alopecia). 

In the body the condition is known as pity- 
riasis circinata, and affects at first chiefly the 
upper part of the chest in front and behind. 
Later the eruption spreads to other parts. It 
begins as a small spot, pink in colour, and 
covered with a greasy scale. This spreads and 
forms a ring, and when the disease is well estab- 
lished the ring-like grouping is typical. 

Treatment of the scalp is essential, as it is 
the origin of the trouble, and this is done by 
suitable lotions, used as a shampoo, or by anti- 
septic ointment. Pityriasis of the body is best 
treated with sulphur ointment. If the condition 
were satisfactorily treated in childhood, there 
would be few eruptions among adults. 

Piu'ra, the northernmost maritime depart- 
ment of Peru, partly belonging to the torrid 
coastal plain, and partly witliin the broken 
mountainous region of the Western Cordillera. 
Petroleum, sulphur, and salt arc produced; the 
making of Panama hats is a universal cottage 
industry; sheep, cattle, goats, and mules are 
raised in the hinterland, and some rough cotton 
and tobacco arc produced in the uplands of 
the interior and in the valleys of the Chira, 
Piura, and Tumbes, which traverse the coastal 
plain. The two former valleys are irrigated and 
densely peopled. Piura is the capital, and is 
connected by railway with Paita, on th'^* coast 
(Paita-Piura Railway, 61 miles). It was founded 
by Pizarro, in 1581, as San Miguel, and was 
then located at Tangarara, somewhat nearer 
Paita. Area, 16,825 sq, miles; pop. (approxi- 
mately), 200,000. 

Pius II (iEneas Sylvius Piccolomini), Pope, 
born at Corsignano 1405, died at Ancona 1464. 
He was descended from an illustrious Tuscan 
family, and studied at the University of Siena. 
He became secretary to Cardinal Capranica, and 
the Council of Basel in 1481; to the Antipope 
Felix V in 14.89, and to Frederick III of Ger- 
many in 1442. The emperor sent him as Imperial 
Ambassador to a Diet at Ratisbon, and in 1446 
to Pope Eugenius IV to negotiate the submission 
of Germany, He gained the favour of Eugenius, 
whom he had formerly opposed, and by his suc- 
cessor was created Bishop of Trieste in 1447, and 
cardinal in 1456. He succeeded Calixtus III as 
pontifi in 1458. In 1460 he published a Bull 
condemning the doctrine he had in former years 
so vigorously defended: the superiority of a 
general council to the Pope. He roused Christen- 
dom against the Turks, and planned a crusade 
against Islam, but died before he had time to 
carry it into effect. Pius II wiis one of the most 
learned men of his age, and the literary fame of 
^neas Sylvius has somewhat eclipsed his his- 
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torical importance as Pope. — Cf. C. M. Ady, 
Pius lit the Humanist Pope* 

Pius V (Michele Ghislieri), Pope, born in 1504, 
died 1572. He was raised to the cardinalate by 
Paul IV in 1557, appointed inquisitor in Lom- 
bardy, then inquisitor-general, and chosen Pope 
in 1565. Pius V chiefly distinguished himself by 
his cruel persecutions of Protestants and Jews; 
the Bull In Ccena Domini was renewed by him, 
and the authority of the Index Expurgatorius 
enforced. In 1570 he excommunicated Eliza- 
beth of England. He lent his influence and 
assistance to Charles IX of France against his 
Protestant subjects, and to the Venetians and 
Spaniards in their war against the Turks, He 
was canonized by Clement XI in 1712, and liis 
festival is held on 11th May. 

Plus VI (Giovanni Angelo Braschi), Pope, 
born at Cesena 1717, died at Valence 1799. 
He held important ollices under several pon- 
tiffs, was raised to the cardinalate by Clement 
XIV, and succeeded him in 1775. Several 
beneficent reforms were introduced by him in 
the finance department; he also improved the 
Vatican museum, drained the I’ontine Marshes, 
reconstructed the port of Ancona, and embel- 
lished Rome. The French Revolution, however, 
hastened the decay of the temporal power of 
the holy see. In 1791 Avignon and the county 
of Venaissin were reunited to France, and by 
the Treaty of Tolentino (1797) he lost the Ro- 
magna, Bologna, and Ferrara. In 1798 General 
Berthicr established the Roman Republic, and 
the Pope, having refused to renounce his tem- 
poral sovereignty, was carried off a prisoner to 
France, where he died. 

Pius VII (Gregorio Barnaba Chiararaonti), 
Pope, born at Cesena in 1742, died 1823. A 
Benedictine monk for several years, he became 
Bishop of Imola and cardinal in 1785. His 
friendly attitude towards the Cisalpine Republic 
secured him the favour of France, and the 
election to the Papal chair in 1800. He con- 
cluded a concordat with Napoleon in 1801, but 
aroused the open enmity of the emperor by 
refusing to recognize his brother Joseph as 
King of Naples, The results were the incorpora- 
tion of the Papal cities, and shortly after of 
Rome itself, with the Kingdom of Italy, and 
the arrest of the Pope (6th July, 1809) and liis 
confinement in Savona and afterwards at Fon- 
tainebleau. He was released in 1814, and re- 
stored to the possession of all the Papal terri- 
tories except Avignon and Venaissin in France, 
and a narrow strip of land beyond the Po. His 
subsequent government was politically and 
ecclesiastically of a reactionary character. 

Pius IX (Giovanni Maria Mastai'-Ferretti), 
Pope, born 13th May, 1792, died 7th Feb., 1878. 
Ordained in 1819, he was appointed Archbishop 
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of Spoleto in 1827, and raised to the cardinalate 
in 1840. Elected Pope in 1846, on the death of 
Gregory XVI, his accession was signalized by 
the release of 2000 political prisoners, followed 
by a complete amnesty. Inspired by the dream 
of a free Italy, Pius IX was anxious to realize 
the ideal of a federated Italy under the suprem- 
acy of the Popes. Having declared himself 
against war with Austria, he was compelled in 
consequence of a series of riots to flee. A Roman 
Republic w^as proclaimed (Feb., 1849), with 
Mazzini at its head. Restored by French troops, 
he returned in 1850. In 1870 the dogma of 
Papal infallibility was established by the Ecu- 
menical Council. By this time the Pope’s 
dominions had been greatly reduced, and what 
remained of the temporal power was secured 
by the presence of French troops at Rome. 
But the downfall of Napoleon III caused their 
withdrawal; the Italian troops took possession, 
and the political rule of the lioly sec was at an 
end. — Cf. Raffaele de Cesarc, Last Days oj 
Papal liomct 1850-^1870. 

Pius X (Giuseppe Sarto), Bishop of Rome 
and Supreme Pontiff of the Roman Catholic 
Church, was born of humble parents at Ricte, 
in the province of Treviso, Italy, in 1835, and 
died in 1914. He was ordained in 1858, and 
was appointed canon of the cathedral and 
superior of the seminary at Trdviso in 1875. 
In 1880 he refused the bishopric of Treviso, 
but four years later he was compelled by Leq 
XIII to accept that of Mantua, and became 
(12th June, 1893) Cardinal and Pfitriarch of 
Venice. He succeeded Leo XIII on 4th Aug., 
1903, and occupied the Papal chair for eleven 
years, during which he enforced a vigorous 
policy of reform and reconstruction within the 
Church. On the outbreak of the European 
War he refused to comply with the Austrian 
emperor’s request for his blessing, saying, “ I 
bless peace, not war ”, and there can be no 
doubt that the European War materially has- 
tened his end. 

Pius XI (Achille Ratti), Bishop of Rome and 
Supreme Pontiff of the Roman Catholic Church, 
was born on 31st March, 1857, at Desio, near 
Milan, where his parents were engaged in the 
manufacture of silk, and was ordained in 1879. 
In 1900 he visited England to carry out research 
work in the Bodleian Library at Oxford, and 
also visited Manchester as the guest of his 
friend the Bishop of Salford. Pius X appointed 
him prefect of the Ambrosian Library in 1906, 
and ten years later he was also called to the 
prefecture of the Vatican Library, where he 
speedily became distinguished for his great 
learning and piety and for his affability of 
manner, all of which qualities endeared him 
to those cardinals with whom he came fre* 
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quently in contact. He is a keen student of strangled Almagro in 1537. This act was 
history and philology, and is said to have an avenged in 1541 when a son of Almagro 
almost perfect knowledge of twenty-seven Ian- murdered Francisco Pizarro in his palace at 
guages, ancient and modern. Benedict XV Lima. Lima was founded by Pizarro in 1535, 
appointed him Apostolic Nuncio, and entrusted and his remains are interred in the cathedral 
him with a mission of great delicacy in Poland of that city, also founded by him.— Cf. F. A. 
(1918), on the successful accomplishment of Ober, Pizarro and the Conquest of Peru, 
which Benedict speedily demonstrated his ap- Placen'ta, the structure attached to the 
preciation by nominating him simultaneously lining of the womb, which provides the means 
to the Roman Purple and to the archbishopric whereby the foetus, or unborn embryo, obtains 
of Milan (13th June, 1921), recently vacated from the mother’s blood the nutriment needed 
by the death of Cardinal Ferrari. On 6th June, for its growth. In its most typical form it is 
1919, he had been made an archbishop of the met with in the higher Mammalia, which used 
Curia, with the titular see of Lepanto, and in to be called placental mammals, under the 
April, 1921, he became titular Archbishop of belief that lower Mammalia, the two orders 
Adana. Monotremata and Marsupialia, did not develop 

On the death of Benedict XV, Cardinal Hatti a placenta; but in 1895 J. P. Hill showed that 
became Pope as Pius XI, and his appointment in some of the marsupials (more especially 
was acclaimed by the multitude. His election Pcrameles) a true placenta was found. Certain 
was due primarily to his non-party beliefs, for analogous structures also exist in connection 
he never identified himself with either school of with the development of the young of some 
thought in the Church on the question of the species of sharks and dog-iishes. By the end 
relationship between the Vatican and the tem- of pregnancy the human placenta forms a disc- 
poral power in Italy. As evidence of the change like mass, measuring TJ inches across, -J inch 
in the Vatican policy, the traditional ceremony thick, and about 20 ounces in weight. Con- 
of blessing the people, usually performed from nected with it near the middle is the umbilical 


within the Basilica, was carried out openly 
from the Vatican terrace, where the Papal flag 
appeared for the first time since the days of 
Pius IX (q.v.). 

Pizar'ro, Francisco, Spanish adventurer and 
^conqueror of Peru, was born at Trujillo in 
1478, the illegitimate son of an hidalgo, Gonzalo 
Pizarro, and was iirst a swineherd and then a 
soldier. The spirit of adventure which at that 
time pervaded Spain prompted him to seek 
fortune in the newly found continent of America, 
where he participated in various military and 
trading expeditions. While resident near Panama 
he became associated with two other adventurers, 
Hernando Lugue, or dc Lugues, and Diego de 


cord, by means of which the grt»wing embryo 
is attached to the plaeenta. By means of blood- 
vessels in the umbilical cord the blood of the 
embryo is carried to the placenta, where it 
circulates in minute branching processes that 
are exposed to the blood of tb'^ mother, by 
means of which its supply of oxygen a td food 
material is replenished, and the waste materials 
brought from the embryo are got rid of. At 
the end of pregnancy the placenta is thrown 
off as the after-birth, after the child itself has 
been expelled. 

Placenta, in botany, a ridge of cellular tissue 
at the inner or ventral suture of a carpel, to 
which the ovules or seeds are attached either 


Almagro. In 1524 they jointly fitted 
out an expedition with a view to ex- 
ploration and conquest, and on their 
second voyage discovered Peru, but 
finding their force inadequate for con- 
quering the country, Pizarro returned 
to Spain for assistance. He arrived in 
Seville in 1528, was granted the neces- 
sary powers and a small force, and re- 
crossed the Atlantic in 1531. The 



following year he arrived in Peru dur- 
ing a civil war, treacherously seized 


I, Parietal placentation 2 and 3, Central or axile placentation. a, Free- 
central placentation. a, Dorsal suture, b. Ventral suture, p, Placenta. 


the person of the reigning Inca at a 
friendly banquet, and, after extorting an immense 
ransom, put him to death. The whole empire 
was gradually conquered without much oppo- 
sition, but its settlement was long in abeyance 
owing to a feud between Pizarro and Almagro. 
Hernando Pizarro, a brother of the general, 


immediately or by stalks (funiclcs), as in the 
pod of the pea. The jilacenta is formed on each 
margin of the carpel, and is therefore essentially 
double. When the pistil is formed by one carpel, 
the inner margins unite in the axis, and usually 
form a common placenta. When the pistil is 
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composed of several carpels, there are generally 
separate placentas at each of their margins. The 
term parietal placenta is applied to one not pro- 
jecting far inwards, or one essentially consti- 
tuted of the wall of the seed-vessel. The form 
of placentation forms an important distinction 
between the various orders of plants. 

Placentl'tls is inflammation of the placenta, 
and may be acute or chronic. The acute form 
frequently arises as a result of infection spread- 
ing from the membranes which cover the foetus 
in utero. If severe, this will cause the death of 
the foetus, and probably result in abortion. The 
chronic form may be due to tuberculosis or 
syphilis. 

Placoid, a term used to designate a variety 
of scales covering the bodies of the Elasmo- 
branchii (sharks, skates, rays, &c.), the Placoidei 
of Agassiz. These structures consist of detached 
bony grains, tubercles, or plates, of which the 
latter are not uncommonly armed with spines. 
They resemble teeth in structure, and the smaller 
ones are often termed ‘ dermal denticles ’. 

Pla'gioclase, a name for all the felspars that 
crystallize in the triclinic system, and thus have 
their two cleavages oblique (Gr. plagios) to one 
another. Repeated lamellar twinning is char- 
acteristic. 

Plagios'tomi (Gr. plagios, oblique, stoma, 
mouth), an order of fishes of the sub-cltvss 
Elasmobranchii. The skeleton is cartilaginous; 
the mouth a transverse slit, situated on the 
under surface of the head; and the teeth numer- 
ous. The Plagiostomi include sharks, dog- 
fishes, rays, saw-fishes, &c. 

Plague is an acute infectious disease caused 
by the bacillus pcstis, and occurs in two chief 
forms, the bubonic and the pneumonic. It is 
a disease of great antiquity, and was apparently 
present in ancient Egypt, also probably in the 
empires of Asia Minor, and there are records of 
the plague of Athens and of an outbreak in the 
reign of Marcus Aurelius. From the great plague 
in the days of .Justinian in the sixth century 
down to the middle of the seventeenth century 
epidemics of varying severity occurred through- 
out Europe. The most disastrous of these was 
the famous ‘ Black Death ’ of the fourteenth 
century, which spread over Europe and de- 
stroyed one-fourth of the population. In the 
seventeenth century the Great Plague of London 
caused the death of 70,000 people within the 
city. During the eighteenth and nineteenth 
centuries it gradually became much rarer, till 
it had all but disap[)eared, except for some 
parts of China and North-West India, when 
again in 1894 there was a fresh outbreak at 
Hong-Kong, from which seaport it was spread 
to Japan, Australia, South and North America, 
South Africa, West Indies, and to some 
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European ports, where there were slight out- 
breaks. It is now definitely established that 
the disease is spread to man by the bite of the 
rat-flea which has been previously living on an 
infected rat. Rats are very susceptible to plague, 
and the wide distribution of the last outbreak 
was due to infected rats being carried by shipping 
practically all over the world. 

In any outbreak, or as a prevention to an 
outbreak, the most important factor is the 
destruction of rats, and especially those in- 
fected or liable to be so. The disease will never 
make serious headway in countries where rats 
and human beings do not occupy the same house, 
but in the East, where there are still devastating 
outbreaks, this condition widely exists. Of the 
two types, the more common is the bubonic, 
and the outstanding feature is a bubo or in- 
flamed lymphatic gland. This may form an 
abscess and the condition remain local, in which 
case the patient probably recovers, or a general 
septicaemia may result and the patient dies. 
The pneumonic type is a very acute plague 
pneumonia, and as the lungs are affected, with 
each cough the patient spreads millions of 
bacilli into the atmosphere, hence its extreme 
infectivity. It is probably the most infectious 
condition known. The virulence of this type 
is very high, as nearly every ease dies. Various 
curative serums have been tried, but none has 
given favourable results; but prophylactic vac- 
cine is used on a very large scale in the East, 
and is thorouglily established as a preventive 
agent. When an epidemic threatens, the whole 
population should be inoculated. 

Plaice (Pleuronectes platessa), a common flat- 
fish, largely used as food, which attains an 
average length of 12 or 18 inches. The dark 
or upper side is coloured brown, spotted with 
red or orange; the body is comparatively smooth; 
the ventral fins arc situated on the throat, and 
arc thus jugular in position; the mouth is of 
small size, and provided with minute teeth. These 
fishes are all ‘ ground-fishes ’, that is, feed and 
swim near the bottom of the sea. They are 
caught chiefly by means of trawl-nets. 

Plain, one of the positive land forms. Plains 
receive a variety of names in different countries, 
as steppes in Russia and Asia; savannas, prairies, 
pampas, &c., in America. See Geography, under 
Land Forms, sect, i (a). 

Plainfield, a city of New Jersey and resi- 
dential suburb of New York City, United States, 
in Union county; served by the Central of New 
Jersey and electric railways. There are varied 
manufactures. Plainfield district was settled in 
1684, but the township was only founded in 1847, 
and it became a city in 1 867. Pop. ( 1 920 ), 27,700. 

Plain -song is the earliest form of art-music, 
and was at its zenith in the fifth and sixth cen- 
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turies. It was inevitably purely melodic in its 
nature, since harmonic treatment in music had 
still to be thought of and slowly elaborated, but 
with the simple means at its command it reached 
in a comparatively short time a very high degree 
of artistic excellence, and when properly ren- 
dered has great powers of eloquence even at the 
present day. It is further distinguished from 
the music of to-day by its freedom from the 
rhythmic control cf the bar-line and the cadence, 
both of which exercise a somewhat despotic in- 
fluence in harmonic music. This unmeasured 
character constitutes a real difficulty for the 
modern musician who would render plain-song 
as it should be sung, since the ‘ tyranny of the 
bar-line ’ is all-pervading; but the present ten- 
dency in music is markedly towards a greater 
rhythmic freedom, and the near future may 
bring to harmonic music that plasticity which 
is one of the most expressive elements in true 
plain-song. Then plain-song itself may come 
into that wider favour to which it is entitled 
by its beauty and expressive power. At present 
its true value is known and appreciated by 
comparatively few. All early melody music 
which is unmeasured is plain-song, but the term 
is more particularly associated in the minds 
of musicians with the music of the early Roman 
Catholic Church. It was, naturally, written in 
the old modes or early forms of the scale. 

Plan, in architecture, a drawing showing the 
design of a building, a term chiefly used in 
reference to horizontal sections showing the dis- 
position of the walls and various floors of the 
building, and of the doors and windows, &c.; 
but also applied to elevations and vertical sec- 
tions. A geometrical plan is one wherein the 
several parts are represented in their true pro- 
portions. A perspective plan is one the lines 
of which follow the rules of perspective, thus 
reducing the sizes of the more distant parts. 
The term is also applied to the draught or repre- 
sentation on paper of any projected work, as 
the plan of a city or of a harbour. 

Planarians, a group of soft-bodied flat- 
worms, of the class Turbcllaria, mostly oval 
or elliptical in shape, and not unlike the foot 
of a gasteropodous mollusc. Some are aquatic 
in their habits, occurring in fresh water or on 
the sea-shore, but land planarians abound in the 
warmer parts of the globe, some being of large 
size (6 to 9 inches long). The male and female 
organs are united in the same individual, and 
the process of reproduction may be either 
sexual, by means of true ova, or non-sexual, 
by internal gemmation or transverse fission. 

Planchette, a thin heart-shaped piece of 
wood supported on two castors at the ends 
of the base, and on an ordinary pencil at the 
apex. If the finger-tips be placed upon the 
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instrument, the pcncO may readily be made 
to trace characters even without conscious 
movement on the part of the operator. When 
used by some persons, it seems to begin to 
move of its own accord after a little while, 
and if the person wishes, for instance, to have 
an answer to a certain question, writing may 
be formed on the sheet of paper on which the 
instrument is placed, containing something more 
or less pertinent to the matter, but probably 
never anything that is not more or less con- 
sciously in the operator’s mind. It has figured 
much in spiritualistic stances, where it has 
afforded disembodied spirits an opportunity for 
exercising their literary talent, and it has en- 
joyed some popularity as a drawing-room 
entertainer. 

Plane. See Tools, 

Planet, a celestial body which revolves about 
the sun as its cetitre (primary planets)^ or a 
body revolving about another planet as its 
centre (secondary planets^ satellites, or moons). 
The known major planets are, in the order of 
their proximity to the sun, Mercury, Venus, the 
Earth, Mars, Jupiter, Saturn, Uranus, and Nep- 
tune. These bodies shine by reflected sunlight. 
Mercury, Venus, Mars, Jupiter, and Saturn were 
known to the ancients. Uranus was discovered 
through observation by Hcrschel in 1781, while 
the discovery of Neptune was the result of pure 
intellectual work, the calculating of Leverrier 
and Adams (1845). The planetoids or asteroids 
are small bodies discovered since the beginning 
of the nineteenth century, mainly between the 
orbits of Mars and Jupiter. The number of 
these asteroids is annually increased by fresh 
discoveries; over 1000 are now known. Mer- 
cury, Venus, the Earth, and Mars closely re- 
semble one another in many respects. They are 
all of moderate size, with great densities, the 
earth weighing as much as five and a half limes 
an equal bulk of water. Jupiter, Saturn, Uranus, 
and Neptune, on the other hand, are of enormous 
size, of small densities, Saturn weighing less than 
an equal bulk of water, and probably possess 
a high temperature. The most colossal of the 
planets is Jupiter; its volume exceeds that of 
the earth about 1800 times. Saturn is next in 
size. Mars, Jupiter, Saturn, Uranus, and Nep- 
tune, being outside the earth’s orbit, are some- 
times called the superior planets; Venus and 
Mercury, being within the earth’s orbit, are 
called inferior planets. The family of major 
planets has also been subdivided into intra- 
asteroidal planets — Mercury, Venus, the Earth, 
Mars; and ejctra-asteroidal planets Jupiter, Sa- 
turn, Uranus, and Neptune, the character of 
the two being very different, as above described. 
The major planet which approaches nearest to 
the earth is Venus, the least distance in round 



PLANE TREE 


PLANIMETER 


S8 


numbers being 25 millions of miles; the most on exposure to the weather. The Oriental plane 
distant is Neptune, least distance 2675 million (P. orientdlis) resembles the preceding, and is 
miles. We give here a comparative table of the plentiful in the forests of Western Asia. The 
planets; sec also the separate articles. P. orientdlis and P. acerijolia, from being able 



Mean Distance 

Distance from the Earth. 

Time of 
Revolution 

Time of 
Rotation on 
Axis. 


from the Sun. 

Greatest. 

Least. 

round the 
Sun. 


Miles. 

Miles. 

Miles. 

Mean Solar 
Days. 

h. m. s. 

Mercury 

36,000,000 

134,800,000 

50,900,000 

87*9692 

? 

Venus 

67,200,000 

161,200,000 

24.500,000 

224*7007 

? 

The Earth . . 

92,900,000 

— — 

— — 

365-2563 

686*9704 

23 56 4 

Mars 

141 , 500.000 

248,600,000 

34,500,000 

24 37 . 23 

Jupiter 

483.300,000 

599,500,000 

367,200,000 

4332-5848 

9 55; 

Saturn 

886,100,000 

1 ,027,200,000 

745,100,000 

10750*2197 

30688*3900 

10 30* 

Uranus 

1,782,000.000 

1 ,956,900,000 

1,607,300,000 

10 45 * 

Neptune 

2,792,000,000 

2,909,100,000 

2,675,000,000 

601811 132 

? 


'About 5 minutes less in equatorial regions. * Approximate; probably varies considerably 
in different latitudes. * Deduced from shift of spectral lines. 


Plane Tree (PlatAnus), a genus of trees, nat. 
ord. Platanacea;. P. occidenidlisy the American 



Western Plane (Platdnus occidcntalis) 


plane tree or button-wood (the sycamore or 
cotton tree of the West), abounds in American 
forests, and on the banks of the Ohio 
attains sometimes a diameter of from 
10 to 14 feet, rising 60 or 70 feet 
without a branch. The bark is pale- 
green and smooth, and its epidermis 
detaches in portions; the fresh roots 
are a beautiful red; the leaves are 
alternate, palmated, or lobed; and 
the flowers are united in little globular, 
pendent balls. The wood in seasoning 
takes a dull red colour, is flne-grained, and 
susceptible of a good polish, but speedily decays 


to withstand the deleterious influences of a 
smoky atmosphere, are among the trees most 
suitable for planting in towns. The Acer pseudo- 
platdnuSy the common sy can) ore or greater 
maple, is called in Scotland the plane tree. 

Planim'eter, an instrument for measuring 
areas, no matter how irregular, which is used 
extensively in engineering calculations. The 
determination of the mean pressure on an 
engine piston from the indicator-diagram may 
be cited as an example of its use. These dia- 
grams are not of any regular form, but the 
area can readily be obtained by the use of 
the planimeter, and the mean height deduced 
by dividing the area by the measured length. 
Amsler’s planimeter has two arms, one of which 
is held in a carriage which is hinged to the 
other. At the extreme end of the one arm a 
needle-point is provided as a centre about 
which the instrument can be moved when in 
use, and at the extreme end of the other arm 
the tracing-point is fixed. 

The area to be measured istraced out in a clock- 
wise direction. A graduated revolving wheel re- 
cords the area of the figure in units, which depend 
upon the position of the carriage. Marked posi- 
tions on the tracer-arm of the planimeter indicate 
where the carriage must be fixed to work with 


particular units. For the theory of the instru- 
ment see B. Williamson, Integral Calculus, 




PLANING-MACHINE 

Planing- machine. See Machine-tools, 
Plankton and Nekton, collective terms ap- 
plied to assemblages of certain aquatic organisms. 
Plants and animals that float or drift at or near 
the surface of the sea or of fresh water, are known 
as plankton, while the actively swimming and 
usually predacious animals that do not descend 
to great depths make up the nekton. It may be 
added that deep-water forms are collectively 
called benthos. 

Plankton, — ^The plants of this assemblage 
include not only large forms, such as the gulf- 
weed of the Sargasso Sea, but vast numbers of 
microscopic species, of which the most inter- 
esting are the flinty-shelled diatoms, which serve 
as food to the shoals of minute Crustacea that 
constitute the aliment of many fishes, and are 
the ultimate source of the mysterious vitamines 
that give one of its valuable properties to cod- 
liver oil. Plankton animals are usually trans- 
parent or translucent, and many of them are 
buoyed up by bubbles of gas or by oil globules. 
Among them arc many Protozoa, including 
various Foraminifera, and when these die their 
calcareous shells settle down on large areas of 
the sea-floor to make up calcareous ‘ ooze 
which when consolidated and raised above the 
surface becomes chalk. The phosphorescence of 
the sea is largely due to the night-light animal- 
cule (Noctiluca), and other floating Protozoa are 
the ray animalcules (Radiolaria) with flinty 
skeletons. Plankton also includes many of the 
jelly-fishes, some annelids, echinoderm larvie, 
and shoals of Crustacea, especially the fork- 
footed forms (Copepoda), that constitute the 
staple diet of the herring and some other valuable 
food-fishes. Mollusca are also present, especially 
the wing-footed snails (Pteropoda), of which 
vast shoals are swallowed wholesale by the 
whalebone whale. Among the primitive verte- 
brates we find various ascidians, such as the 
salps (Salpa) and the phosphorescent fire- 
cylinders (Pyrosoma), while the floating eggs of 
most marine fishes belong to the plankton, as 
do the transparent larvaj that hatch out from 
them. Many elaborate investigations have been 
and are being made on plankton, and these arc 
of great importance with regard to fisheries. 
Quantitative methods, first devised by Ilcnsen, 
but now much improved, have given remarkable 
results. It has been calculated, for example, 
that the plankton of the 16 square miles of 
the Eckernforde (in the Baltic) contains some- 
thing like 15,600 billion Copepoda, enough to 
feed 534 million herrings for a year. 

Nekton, — The most important animals of this 
assemblage are squids and cuttle-fishes; a great 
many fishes; some of the aquatic birds, of which 
penguins are the most remarkable; and various 
aquatic mammals, including seals and sea- 
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lions (Pinnipedia), Sirenia, and Cetacea. The 
birds and Pinnipedia, of course, only partly 
belong to the nekton, as they spend part of their 
time on land, while birds are largely creatures 
of the air. 

Plantagenet, a surname first adopted by 
Geoffrey, Comte d’ Anjou, and said to have 
originated from his wearing a sprig of broom 
(plante de gen^t) in his cap. This name was 
borne by the fourteen kings (from Henry II 
to Richard III) who occui)ied the English throne 
from 1154-^1485. In 1400 the family was divided 
into the branches of Lancaster (Red Rose) and 
York (White Rose), and from their reunion in 
1485 sprang the House of Tudor. See England, 
Plantagin'ese, or Plantagina'ceae, the plan- 
tains, a small natural order of gamopetalous 
dicotyledons. It consists of herbaceous, rarely 
suffrutescent, plants, wdth alternate or radical, 
rarely opposite, leaves, and inconspicuous 
flowers on scapes arising from the lower leaves. 
The rib-grass or rib- wort (Plantdgo lanceolata), 
the root and leaves of which were formerly 
used in medicine as astringents, is a common 
type found all over Europe. 

Plantain (Plantdgo major), or Great Plan- 
tain, a common weed, the leaves of which arc 
all radical, oval, and petiolatc, and have rising 
from amongst them several long cylindrical 
spikes of greenish inconspicuous flowers. The 
root and seed arc still occasionally employed in 
the treatment of diarrhoea, dysentery, and ex- 
ternal sores; the seeds are also collected for the 
food of birds. 

Plantain, or Plantain Tree, the type of the 
nat. ord. Musacca;. Musa paradisidca, a native 
of the East Indies, is cultivated in almost all 
tropiccal countries. The stem is soft, herbaceous, 
15 to 26 feet high, with leaves often more than 
6 feet long and nearly 2 feet broad. The fruit 
grows in clusters, is about 1 inch in diameter, 
and 8 or 9 inches long. The stem dies down after 
fruiting; but the root-stock is perennial, and 
sends up numerous fresh shoots annually. It is 
easily propagated by suckers. The banana (q.y.) 
is a closely allied variety or species. Their fruits 
are among the most useful in the vegetable 
kingdom, and form the entire sustenance of 
many of the inhabitants of tropical climates. 
A dwarf variety, M, chinensis, produces a fruit 
in European hot-iiouscs. The fibres of tlic leaf- 
stalks of M. textilis of the Philippine Islands 
supplies Manila hemp or abaca, from which 
cordage of the strongest character is made, the 
finer fibres being used in making cloth. 

Plantain-eaters, a group of perching birds, 
family Musophagidaj. The genus Musophdga of 
tropical Africa includes the most typical forms. 
These birds chiefly feed upon the fruit of the 
banana and plantain trees. The base of the bill 
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appears as a broad plate covering the forehead. 
The plumage exhibits brilliant coloration. The 
members of the genus Corythaix or Turacus 
possess a bill of ordinary size and conformation, 
and feed on insects in addition to fruits. 

Plant- anatomy, the investigation of the 
internal structure of plants, carried out mainly 
by the microscopic examination of very thin 
sections cut in various planes across the organ 
it is desired to study. As a rule the material 
has to be previously hardened by preservation 
in alcohol, and the sections ‘ stained ’ with 
aniline or other dyes in order to bring out the 
structure more clearly. The facts discovered by 
the anatomical method are of the greatest 
interest both to the plant-physiologist and to 
the student of evolution; they have also a 
practical bearing on the identification of drugs, 
timbers, adulterations in food-stuffs, &c. See 
Botany, — Bibliography: G. F. Scott Elliot, First 
Lessons in Practical Botany; F. O. Bower and D. 
T. Gwynne Vaughan, Practical Botany for Begin- 
ners ; G. Haberlandt, Physiological Plant- 
anatomy, 

Plantation, a term formerly used to designate 
a colony. The term was applied to an estate or 
tract of land in the Southern States of America, 
the West Indies, &c., cultivated chiefly by 
negroes or other non-European labourers, and 
the general term plantation is used throughout 
Malaya, Oceania, India, and Africa, &c., to 
cultivated areas, confined principally to tea, 
palm, rubber, cotton, sugar, tobacco, and rice. 

Plant- breeding, as a science, is a compara- 
tively recent development, though agricul- 
turists, seedsmen, and gardeners have from 
the earliest times endeavoured to improve 
useful and ornamental plants by selecting the 
most promising varieties and strains. Institutes 
for scientific research in this branch of applied 
botany were established as long ago as 1880 in 
Sweden and Denmark, where their work has 
effected a remarkable improvement in the prin- 
cipal crops. England, Scotland, and Wales now 
each possess a recognized plant-breeding station, 
and similar institutions are to be found in many 
of our dominions and colonies, in most European 
countries, and in the United States. 

Plant Enzymes. The nature and classiflca- 
tion of enzymes in general have been dealt with 
under Fermentation, A few examples of their 
occurrence in plants may be given here. Cytases 
transform the hemi-cclluloscs of seeds into sugar. 
Lipases act on fatty oils, with formation of 
glycerine (a good food-material) and fatty acids; 
they are found especially in germinating oily 
seeds, such as castor-oil bean. Proteases decom- 
pose proteins into simpler compounds; an in- 
teresting occurrence of these is in carnivorous 
plants, such as Nepenthes and Drosera. Among 


glucoside-splitting enzymes is the emulsin of 
bitter almonds, which breaks up amygdaline 
into glucose, prussic acid, and benzaldehyde* 
The above are all hydrolyzing enzymes, which 
break down complex substances by introducing 
molecules of water, and play an essential part 
in the activities of every living cell. Zymase of 
yeast, which effects the alcoholic fennentation 
of sugar, is an example of a fermenting enzyme* 
Oxidizing enzymes are widely distributed in 
plants, the browning of a cut apple being a 
familiar example of their action. 

Plantlgra'da, or Plantigrades, carnivorous 
animals in which the whole or nearly the whole 
sole of the foot is applied to the ground in walk- 
ing. This section includes the bears, raccoons, 
coatis, and badgers. Carnivora which, like the 
weasels and civets, use only part of the sole in 
walking, are termed semi-plantigrada. 

Plant-pathology, the study of disease in 
plants, one of the most important of the prac- 
tical aspects of botanical science. All civilized 
countries now maintain large staffs of experts 
and elaborately equipped stations for research 
on diseases of economic plants, especially on 
those due to fungoid and bacterial parasites, 
which cause enormous material loss, largely pre- 
ventable by the application of appropriate 
remedial measures. — Bibliography: Marshall 
Ward, Diseases of Plants; G. Massee, Textbook 
of Plant-diseases, 

Plant- physiology, that branch of botany 
which deals with the vital activity of plants, 
i.e. with the structure and properties of their 
living substance or protoplasm, and with the 
various ‘ functions ’, such as the intake and 
output of water, carbon assimilation and nutri- 
tion generally, respiration, growth, movement, 
&c. See Botany, — Bibliography: Reynolds 
Green, Vegetable Physiology; h, Jost, Lectures 
on the Physiology of Plants, 

Plant- symbolism. In ancient Egypt certain 
marsh plants and other curative herbs were sup- 
posed to have had origin from the tears of 
benefleent deities, and certain poisonous plants 
from the tears of evil demons. It was thus 
believed that the active principle of the cura- 
tive or poisonous herb was the ‘ life substance * 
of a supernatural being. Celtic curative herbs 
were originally connected with deities. The 
dandelion is still ‘ the plant of Bride ’ (Brigit). 
Some plants, like ‘ St. John’s Wort ’ (St. Colum- 
ba’s herb), were taken over by early missionaries, 
while the metrical plant-charms were given a 
Christian significance, and plants were blessed 
“ in the name of the Father, Son, and Holy 
Ghost”. Herbs were gathered with ceremony. 
When the wild hyacinth, called in Gaelic lus an 
Udaidh (‘ the enticing plant ’, i.e. love-causing 
plant), was sought for, one had to face the 
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south and draw the plant out of the ground 
immediately before sunrise. The mugwort (a 
species of Artemisia) was a plant which “ Christ 
had among strangers it protected and strength- 
ened travellers and cured women’s diseases. 
Other plants protected individuals and houses 
against witchcraft, the evil eye, &c. There are 
many links between the herb-lore of Britain 
and that of the Continent. In Greece the mug- 
wort was connected with the goddess Artemis. 
Dr. Rendel Harris, in his Ascent of Olympus, 
has shown that the goddess was not only the 
giver of the plant but a personification, in one 
of her aspects, of the plant itself. Mistletoe 
was regarded as an ‘ all heal ’. It was used in 
religious ceremonies in Europe, and across Asia 
as far as east Kamchatka. In Gaelic lore the 
parasitic plant is regarded as the ‘ king because 
it “ holds captive ... all tough trees ”. Ivy, 
which was sacred, had a similar reputation, and 
was carved on aniconic pillars in Europe and 
Asia, while witch doctors made use of it for 
medicinal purposes. Ivy-clad pillars were gods 
in Siberia, as in Greece. The mandrake was a 
love-plant, and one used to cure women’s 
diseases in Asia and Europe. In China it is 
called ginseng, and the Chinese import it from 
Korea. The Greeks connected it with their 
love-goddess Aphrodite. It was supposed that 
the mandrake shrieked when pulled out of the 
ground. A dog was prompted to pull it, and 
the animal died immediately afterwards. The 
Homeric ‘ moly ’, the ‘ charmed herb ’ given by 
the god Hermes to Odysseus to protect him 
against the spells of Circe, is believed to be the 
mandrake. In Northern Europe the place of 
the mandrake was taken by the apple, which 
was also a love-enticer and a fruit of longevity. 
Mandrake lore was attached likewise to rowan 
berries, which “ make evil charms of no avail ”, 
as does the Homeric moly. 

Rowan, ash and red threed (thread) 

Gar the witches tyne their speed. 

The custom of adorning walls with holly, ivy, 
and mistletoe at Christmas survives from the 
time when houses were charmed against attack 
by supernatural beings and witches. 

Plasen'cia, a walled city in Spain, Estrema- 
dura, almost surrounded by the River Yerte, 
120 miles w.s.w. of Madrid. Its cathedral, 
episcopal palace, and ruined towers are the 
chief objects of interest. Pop. 9500. 

Plasma, a green variety of chalcedony, which, 
especially in ancient times, was used for orna- 
mental purposes. 

Plasmodiophora. See Finger s-and-toes, 

Plassey , a village in Bengal, on the Bhagirathi. 
Here, on 23rd June, 1757, Colonel, afterwards 
Lord Clive, with 900 Europeans and 2100 sepoys. 


defeated Suraj-ud-Dowlah with an army con- 
sisting of 50,000 foot and 18,000 horse, and laid 
the foundation of the British Empire in India. 

Plastering is the art of covering the surface 
of masonry or wood-work with a })lastic material 
in order to give it a smooth and uniform surface, 
and generally in interiors to fit it for painting 
or decoration. In plastering the interior of houses 
the first coat is generally of lime, thoroughly 
slacked, so as to be free from any tendency to 
absorb moisture, and mixed with sand and cow’s 
hair. For the purpose of receiving this coat the 
wall is generally first covered with laths or thin 
strips of wood, with narrow interstices between. 
The face of the first coat, which should be of 
considerable thickness, is trowelled, or indented 
with cross-lines by the trowel, to form a key 
for the finishing coats. The second coat is applied 
to this when it is thoroughly dried. It is rubbed 
in with a flat board so as thoroughly to fill the 
indentations and cover the unequal surfaee of 
the first coat with a smooth and even one. In 
plastering walls great care must be taken to 
have the surface perfectly vertical. The setting 
coat, which is of pure lime, or for mouldings or 
finer work of plaster of Paris or stucco, is applied 
to the second coat before it is quite <lry. A 
thin coating of plaster of Paris is frequently 
applied to ceilings after the setting coat. 

Plaster of Paris, the name giveii to gypsum 
(q.v.) when calcined at about 400® F. and ground. 
It is used for taking easts, for decorative mould- 
ings, and in some parts of the European conti- 
nent for flooring, where it is treated after laying 
with zinc and iron sulphates. If one part of 
powdered gypsum be mixed with two and a 
half parts of water, a thin pulp is formed, which 
after a time sets to a hard, compact mtiss. By 
adding a small quantity of lime to the moistened 
gypsum, a very hard marble-like substance is 
obtained on setting. 

Plasters arc sticky, adhesive applications 
which are chiefly used to give mechanical sup- 
port, to protect cuts and abrasions, or to fix 
dressings, but which may be impregnated with 
some medicinal substance to produce a local 
reaction on the skin, c.g. belladonna, cantharides, 
4 &C. The basis of most plasters Ls lead, isinglass, 
or resin, and plasters of the latter two stick more 
firmly than the older lead plaster. Plasters are 
always applied spread on a cloth. 

Plastic Clay, in geology, a name given to 
one of the lower beds of the Eocene system in 
France and England, from its being used in 
the manufacture of pottery. It is a marine 
deposit. 

Plata, Rio de la (River of Silver), or River 
Plate, runs for more than 209 miles between 
the Argentine Republic and Uruguay, and U not, 
strictly speaking, a river, but rather an estuary. 
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formed by the junction of the Rivers Parana and 
Uruguay. It hows into the Atlantic between 
Cape St. Antonio and Cape St. Mary, at which 
point it is 170 miles wide. On its banks are the 
cities and ports of Montevideo and Buenos Ayres. 
Navigation is hampered in some parts of the 
river by shallow water and sand-banks. It was 
discovered in 1515 by Juan Iliaz de Solis, and 
called Rio de Solis; it owes its present name 
to the navigator Cabot. 

Platae'a, a city of ancient Greece, in Bmotia, 
now wholly in ruins. It has a permanent place 
in history on account of the great battle which 
was fought in its vicinity in Sept., 479 b.c., 
when 100,000 Greeks under Pausanias of Sparta 
defeated about thrice that number of Persians 
under Mardonius. 

Platanis'ta, a freshwater dolphin, differing 
chiefly from the true Delphinidne in its blow-hole 
being a longitudinal instead of transverse Assure. 
It is represented by a single species (P. gangetica), 
which inhabits the estuary of the Ganges. An 
allied form (Iniageoffrensis) inhabits the Amazon. 

PlaCanus. ^ee Plane Tree, 

Plate, the term generally applied to products 
of the gold- and silversmith’s art other than coins 
or articles of personal ornament. That the art of 
working in gold was early known is proved by 
the discovery at Stonehenge of a sword of the 
Bronze Age (now in the Devizes Museum), in 
which the hilt is adorned with marvellously 
minute and elaborate work in that metal. Gold 
was, in early times, more generally in use than 
silver, the latter metal being less often found in 
a pure state, and also being more dillicult to 
work. The Biblical account of the construction 
and adornment of Solomon’s temple furnishes 
details of elaborate sacred plate, and the Homeric 
heroes carried shields and armour made of gold 
and richly worked. Greek knowledge of the gold- 
smith’s art, as also the supply of precious metal, 
was drawn from the East. Phidias and the some- 
what later craftsman Mentor may be named as 
prominent Greek artists of this class. The 
Romans, though not themselves excelling as 
artists, had the power and wealth to command 
the services of Grecian workers. In 1868 a quan- 
tity of splendid Roman plate, dating from the 
first to the fourth centuries of our era, and in- 
cluding silver dishes, stew-pans, cups, vases, &c., 
was discovered at Hildesheim, in Hanover; while 
under the imperial rule articles of household 
luxury were often of great size and value, silver 
centre-dishes weighing 500 lb. being seen upon 
the tables of the rich. Byzantine art of this 
class was in a flourishing condition from the 
fourth to the eleventh centuries. About the 
latter date a great revival in metal-working 
swept over Western Europe, including Britain. 
Such abbeys as those of Tours, in France, and Ely, 


in England, became centres of plate-production, 
the workers being at once artists and craftsmen. 
Monastic and church architecture suggested many 
favourite designs, diversified by the introduction 
of monstrous and supernatural figures. Of 
monastic production was probably the beautiful 
twelfth-century candlestick of silver alloy made 
in Gloucester and now at South Kensington. By 
the thirteenth century goldsmiths’ guilds began 
to appear, plate became secular rather than 
religious in its origin, as well as in its character 
and use, and it assumed a prominent place upon 
the tables of the wealthy and noble. The salt- 
cellar, forming a dividing - point between the 
family and guests above, and the menials and 
dependents below, offered a field for decoration, 
as did the central ne/, a model ship on wheels, 
laden with spices or comfits. In the fourteenth 
and fifteenth centuries connoisseurs secured pos- 
session of the productions of the della Robbia 
and of the Arditi of Florence; still later of that 
unsurpassed blend of artist and scoundrel, Ben- 
venuto Cellini. To vie with these masters of 
the south, Northern Europe offered the work of 
Augsburg and Niirnberg. Henry VIII possessed 
a fine display of plate, nor did Holbein disdain 
to design gold cups. In Britain, during recent 
times, the artist rarely executes his own con- 
ceptions, leaving the actual craftsmanship to a 
merely faithful mechanic; perhaps as a conse- 
quence of this division of the art, the nineteenth 
century can show but little better plate than 
that seen in race-cups and similar trophies. 
Among the tioiest taste surviving is that found 
in the East, where Kashmir and Benares, with 
other Indian cities, still produce some really 
high-class work. For Ilall-niarks on plate, see 
separate heading. — BiBuoGRAriiY: Benvenuto 
Cellini, Treatises on Goldsmithing and Sculpture 
(Ashbee’s translation, 1898); J. H. Pollen, Gold 
and SilversmitJCs Work (1875); Henry Wilson, 
Silver Work and Jewellery (1903); also works by 
J. W. Caldecott and W. J. Cripps. 

Plateau, in physical geography, one of the 
positive land forms. See Geography (‘ Land 
Forms ’, sect, i (6)). 

Plating consists of covering the surface of one 
metal with another metal, generally with the 
object of affording greater protection from attack 
by noxious gases or other corroding agencies. 
The process was formerly largely used to supply 
a surface of precious metal, such as silver or gold, 
on to a base of an inferior metal, such as copper 
or German silver. The process consisted in fusing 
a slab of silver on to one or both sides of the base 
metal, and afterwards rolling down the com- 
pound slab into sheets of suitable thickness. 
Since the introduction of electro-plating methods, 
this process has largely fallen into disuse, although 
it is still used to some extent for covering steel 
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with copper and for similar purposes. See 
Electro-plating; Galvanized Iron, 

Platinum, one of the metals occurring in the 
mineral native platinum. This occurs mostly in 
small irregular grains, generally contains a little 
iron, and in addition iridium, osmium, rhodium, 
palladium, ruthenium (hence called the ‘ plati- 
num metals ’), and also sometimes copper, chro- 
mium, and titanium. It was lirst obtained in 
Peru, and has since been found in various other 
localities, such as Canada, Oregon, the West 
Indies, Brazil, Colombia, Borneo, &c., but the 
chief supply of platinum comes from the Ural 
Mountains. Platinum was there discovered in 
beds of auriferous sands in 1823, and has been 
worked by the Russian Government since 1828. 
Pure platinum is almost as white as silver, takes 
a brilliant polish, and is highly ductile and 
malleable. It is the heaviest of the ordinary 
metals, and the least expansive when heated; 
specific gravity, 21*53 rolled, 21*15 cast. It 
undergoes no change from the combined agency 
of air and moisture, and it may be exposed to 
the strongest heat of a smith’s forge without 
suffering cither oxidation or fusion. It fuses in 
tlie flame of the oxyhydrogen blowpipe at a 
temperature of 1710*" (\, and may readily be 
welded at a red heat. Platinum is not attacked 
by any of the pure acids. Its only solvents are 
chlorine and nitro-hydrochloric acid {aqua regia), 
which act upon it with greater difficulty than 
on gold. In a finely divided state (spongy 
platinum and platinum black) it has the power 
of absorbing and condensing large quantities of 
gases, and in this form is also largely used as a 
catalytic agent, causing certain chemical reac- 
tions to take place without apparently taking 
part in them. t3n account of its great infusibility, 
and its power generally of withstanding the action 
of chemical reagents, platinum is much used as 
a material for making vessels to be used in the 
chemical laboratory. Crucibles, evaporating 
dishes, &c., arc very often made of platinum. 
The salts of readily reducible metals, such as 
silver, lead, tin, &c.; solid alkalis, especially 
baryta; or oxidizing agents, such as nitre, 
should not be fused in platinum vessels. It 
is also used to a certain extent as a setting 
for jewels. The useful alloys of platinum arc 
not numerous. With silver it forms a tolerably 
fusible white alloy, malleable and brilliant when 
polished, used by dentists and commonly known 
as dental alloy. Gold, at a forge heat, alloys 
with platinum in all proportions. Alloyed with 
iridium (a rare metal of the same group) it 
possesses an excellent and unalterable surface 
for fine engraving, as in the scales of astronomical 
instruments, &c. This alloy has also been 
adopted for the construction of international 
standards of length and weight. Mercury, by 


63 

trituration with spongy platinum, forms an 
amalgam at first soft, but it soon becomes 
firm, and has been much used in obtaining 
malleable platinum. A coating of platinum 
can be given to copper and other metals by 
applying to them an amalgam of spongy plati- 
num and 5 parts of mercury; the latter metal 
is then volatilized by heat. Lead combines with 
platinum readily; and iron and copper in like 
manner. The last -mentioned, when added in the 
proportion of 7 parts to 16 parts of platinum and 
1 part of zinc, and fused in a crucible under 
charcoal powder, forms the alloy called arti- 
ficial gold. An alloy of platinum, iridium, and 
rhodium is used for milking crucibles, &c. It 
is harder thiin pure platinum, is less easily 
attacked by chemical reagents, and not so 
readily fusible. Platinum wires, in conjunction 
with wires of platinum alloy containing 10 per 
cent of rhodium or iridium, are largely used 
for the hot junctions of thermo-electric pyrom- 
eters. 

Plato, ancient Greek philosopher, and the 
founder of one of the great schools of Greek 
philosophy, was born at Athens, or near it on 
the Island of ASgina, in 420 b.c. (87th Olympiad, 
on the seventh da> of the month Thargelion), 
and died in 347. lie belonged to an aristocratic 
family, and hence, perhaps, his contempt for 
democracy. Ilis father, Ariston, is said to have 
been a descendant of C’odrus, and his mother, 
Perictione, a relation of Solon. He received a 
liberal education, obtained prizes at the <^)lympic 
and Isthmian games, and studied philosophy 
under Cratylus, a disciple of Heraclitus, who 
had maintained that all things arc in a state 
of flux, a teaching which he never forgot. He 
also studied music, painting, and poetry, and 
was preparing a tetralogy for the theatre when, 
about his twentieth year, he came under the 
influence of Socrates. The result was that he 
threw* his dramatic manuscripts into the fire 
and henceforth devoted himself to philosophy. 
Ilis own name w*as Aristoclcs, and it w^as Socrates 
who called him Plato on account of his wide 
forehead an<l broad shoulders. For ten years, 
ujj-til the death of Socrates (.199 b.c.), he was 
a constant and favourite pupil of the latter. 
After the death of Socrates, Plato is supposed 
to have left Athens with a view to improving 
his mind by travel. He is said to have retired 
first to Mcgara, in company with Euclid and 
the majority of the Socratic philosophers, and 
then to have visited Cyrene, where he studied 
under Theodorus, the mathematician. He 
visited the courts of Dionysius the Elder and 
of Dionysius the Younger in Sicily, and is also 
said to have travelled in Egypt. About 389 or 
388 B.C. he returned to Athenvf and began to 
teach his philosophical system in a gymnasium 
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known as the Academy. He had a patrimony 
sufficient for his wants, and taught without 
remuneration. 

Works. — The reputed works of Plato consist 
of dialogues and letters, but the latter are now 
regarded as spurious. The genuineness of most 
of the dialogues is generally admitted, although 
their chronology is a matter of uncertainty. 
The first attempt at a critical classification was 
made by Schleierrnacher, who adopted an 
arrangement into three divisions, according to 
the leading doctrines he believed they were 
intended to teach. The chief works in the first 
section are: Pkoedrus, Protagoras, Parmenides, 
Lysis, Laches, Charmides, and Euthyphron; in the 
second, T'hecetetus, Sophisies, Politicus, Pheedo, 
Philebus, Gorgias, Meno, Euthydemus, Cratylus, and 
Symposium', in the third, the Republic, Timeeus, 
CriHas, and the lieges or Laws. Hermann 
attempted to make out a chronological arrange- 
ment, and other scholars, especially Lutoslawski, 
have attempted various theories of constructive 
arrangement. These schemes in general pro- 
ceed on the assumption that each dialogue, 
being an artistic whole, forms a link in a chain. 
Grote and others, however, do not admit that 
Plato followed any plan, either artistic or di- 
dactic. Apart from their philosophical teaching, 
the dialogues of Plato are admirable as works 
of literature, especially for their dramatic truth- 
fulness, and exhibit Greek prose in its highest 
perfection. In all of them Socrates (idealized) 
appears as one of the speakers. They contain 
also lively and accurate accounts of previous 
systems of Greek philosophy and their teachers, 
introduced not merely for historical purpose, 
but incidentally to the analysis of their opinions. 

Plato's Philosophy , — The philosophy of Plato 
is one of the grandest efforts ever made by the 
human mind to compass the problem of life. 
The great aim of philosophical teaching was, 
according to Plato, that of leading the mind of 
the inquirer to the discovery of truth rather 
than that of imparting it dogmatically. Oral 
teaching was therefore superior to writing. This 
accounts for the conversational form given to 
most of Plato’s works. He originated the divi- 
sion of philosophy into the three branches of 
ethics, physics, and dialectics, though these 
names were first applied by his disciple Xeno- 
crates. We have said that Plato had never 
forgotten the teaching of Heraclitus, that every- 
thing is in a state of dux. From Socrates, how- 
ever, he had learned the importance of universals, 
and he came to the conclusion that existence 
supposes superior principles of unity and per- 
fection. Above eternally changing, imperfect 
sensible things there must be a stable reality. 
In the eternal reality of things there must be 
a principle which contains in a superior form 


64 

all the perfections which are so imperfectly 
realized in man or animal. Like Socrates, Plato 
employed the dialectical method, and by means 
of dialectics he rose to first principles, exact 
definitions, essentials, and universals, from which 
he judged particular cases. Like Socrates, he 
attached importance to the study of the inner 
man, and endeavoured to form general ideas 
under the form of definitions. 

The Theory of Ideas. — ^The cardinal principle 
of Plato’s dialectical system is the doctrine of 
ideas, but his method of developing his principles 
has left some room for doubt or misunderstanding 
as to what this doctrine really was. Differences 
upon the subject began early, and different 
opinions are still expressed by critics. This doc- 
trine, however, so pervades the entire system of 
Platonic dialectics, ethics, and physics, of all of 
which it is the fertilizing or creative principle, 
that if we give a due attention to its place in 
each, we can hardly miss a substantially accurate 
conception of it. From a comparison of various 
statements which Plato has made respecting 
ideas, a theory of them may be traced in relation 
to the various parts of his system. 

Respecting the historical origin of the doctrine 
of ideas, Aristotle has left an interesting state- 
ment, which renders it probable that it was 
during the lifetime of Socrates that it was first 
conceived. Plato, he says, derived from Cratylus, 
the Heraclitean, the doctrine that the sensuous 
is subject to perpetual change. This he ever 
afterwards maintained, and when he learned 
from Socrates of conceptions, which, when once 
rightly defined, remain for ever invariable, he 
believed that their counterparts must not be 
sought in the sensuous world, but that there must 
be other existences which were the objects of 
conceptual cognition, and these objects he named 
idea^. Euclid of Megara has also been credited 
with exercising a considerable influence on the 
development of his views. 

The philosophical genesis of the doctrine of 
ideas is not uncertain. It was in the human mind 
and in the analysis of its conceptions that Plato 
found it. The word had been used before his 
time, and has been used since, to signify the 
mental image by which an object of sense is 
reproduced in the mind. This is not Plato’s idea. 
Such an image is merely the concrete conception. 
Plato’s idea is derived from an analysis of con- 
ception. It represents, as indicated in the passage 
in Aristotle above referred to, the immutable 
element in conception. Here, however, a mis- 
understanding is apt to arise from the terms 
employed in modern philosophy. It is common 
now to analyse conception or cognition into two 
elements, the universal or invariable, and the 
particular or variable; the former is the ego, 
or subject considered apart from the matter or 
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object of cognition. This distinction is not that 
of the Platonic analysis. 

It is not the relation of the mind to the con- 
ception, but the particular conception itself, 
whether in or out of the mind, that is the subject 
of it. In this conception, in each such conception, 
Plato finds an immutable element which he calls 
its idea. This he illustrates in many ways, and 
in regard to a great variety of subjects. That 
which forms, perhaps, the basis on which the 
Platonic structure has been reared, and which 
best serves to illustrate its distinctive principle, 
is the case of opposite or contrasted conceptions. 
In the statement that Simmias is large in com- 
parison w'ith Socrates, but small in comparison 
with Phsedo, we appear to view largeness and 
smallness as purely relative conceptions, since 
in the one case we predicate the one, and in 
the other case the other of the same individual. 
But when we subject these conceptions to the 
scrutiny of reason, we find that they cannot be 
wholly relative. The comparative implies the 
positive, for unless there were something absolute 
and immutable in the conception of largeness, 
it could not be compared with smallness or any- 
thing else. If the conception were transient in 
the individual mind, the comparison would be 
transient also, and an object which was con- 
ceived of at one time as relatively large in com- 
parison with another, might be conceived of 
at another as relatively small in comparison with 
the same object; or if the conception varied in 
different minds, the ground of the comparison 
would vary in like manner. But largeness is 
always conceived of as bearing the same relation 
to smallness, and we mean the same thing in 
the above comparison when wc say that Simmias 
is larger than Socrates, as when we say that 
Phaedo is larger than Simmias. There must 
therefore be something positive in the concep- 
tions both of largeness and smallness to allow 
of their being thus constantly opposed; but this 
cannot be the particular amount of largeness 
contained in Simmias, seeing he is large in the 
one case and small in the other. Hence Plato 
distinguishes between the concrete quality as 
conceived to exist in an object, and the idea of 
the quality. The former is mutaMe^ the latter 
immutable; but the quality always partakes of 
the idea, otherwise it would cease to exist. Plato 
is thus the founder of objective idealism, i.c. 
of that system and conception of life which 
seeks the highest values not in sensible empirical 
reality, but in the ideals, the prototypes of perfect 
forms of imperfect and eternally changing reality. 
Whilst agreeing with the Elcatics that reality 
does not change (for ideas are immutable), he 
admits with Heraclitus that there is change in 
the world of experience or of phenomena. Such 
is the basis of the Platonic sphere of ideas. 
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True science, according to Plato, has to do with 
those material forms and imperfect intelligences 
which we encounter in our daily intercourse with 
men; but it investigates the nature of those 
purer and more perfect patterns which were the 
models after which all created beings were formed. 
These perfect types he supposes to have existed 
from all eternity, and he calls them the ideas 
of the great original Intelligence, As these can- 
not be perceived by the human senses, whatever 
knowledge we derive from that source is unsatis- 
factory and uncertain, Plato, therefore, main- 
tains that degree of scepticism which denies all 
permanent authority to the evidence of sense. 
Having discovered or created the realm of ideas, 
he surveyed it throughout. He defined its most 
excellent forms as beauty, justice, and virtue, 
and having done so, he determined what was the 
supreme and dominant principle of the whole. 
It is the idea of the Good. The harmony of 
intelligence throughout its entire extent with 
goodness is, perhaps, the highest attainment 
of Plato’s philosophy. His objective idealism 
differs to this extent from the theories of modern 
idealists, Kant, for instance, in so far as he 
allegorizes his ideas, gives them life and creative 
power, and seats them on thrones in places 
beyond the vault of heaven. 

Ethics,— The ethical system of Plato was in 
direct dependence upon his dialectics, and will 
require little illustration. He believed that the 
ideas of all existing things were original!'" con- 
tained in (iod. These ideas w^ere each the per- 
fection of its kind, and as such were viewed by 
God with approval and love. God, Himself being 
infinitely good, was the object of all imitation to 
intelligent beings, hence the ethics of Plato had 
a double foundation, the imitation of God and 
the realization of ideas, which were in each parti- 
cular the models of perfection. 

Cosmogony, — Plato’s cosmical theories stood 
j)rofcsscdIy on a different foundation from his dia- 
lectic's anil etliics. Matter did not come within 
the scope of his dialectical analysts. He had 
accepted a preconceived view of it which ex- 
cluded it from dialectical treatirent; consequently 
it had no place in his world of ideas and nc 
relation with God, upon whom they depended. 
He consequently gave it an existence indepen- 
dent of God as a formless, passive, inert mass 
without qualities or conditions. To his cosmical 
theories he attributed only probability, holding 
that the dialectical method, by which alone truth 
could be discovered, was applicable only to ideas 
and the discovery of moral principles. The most 
valuable i)art of Plato’s cosmogony is its first 
principle, that God, who is without envy, planned 
all things that they should be as nearly as pos- 
sible like Himself. He first made tiie soul of the 
world, which, being intermediate between the 
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sensible and the intellectual, forms a connecting- 
link between them. It is formed of two opposite 
principles, the one indivisible and immutable, 
the other mutable and divisible, and these are 
combined by an intermediate principle. To this 
soul He joined the material body. All things 
were created according to ideas, which were the 
perfection of each kind. Thus every individual 
in a species, for example, partakes of the idea 
of the species, but the individual is always 
inferior to the ideal. The soul of man, like the 
soul of the world, consists of three parts or 
elements. Plato attributes to it not only im- 
mortality but pre-existence. Sometimes this is 
predicated of the whole, sometimes only of the 
superior part. To the highest part of the soul, 
which has the head as its seat, he gives the 
cogitative powers and the desires appropriate 
to them; the intermediate part of the soul, 
having its seat in the heart, is distinguished by 
active impulses; the third part, with its seat in 
the bowels, by animal affections. Virtue, which 
is essentially one, has three distinct phases, 
corresponding to the threefold division of the 
soul. The virtue of the highest is wisdom, of 
the second courage, of the third temperance. 
The emotional part of the soul should govern 
the sensual, and be under the government of 
the intellectual. Sexual love, separated from 
concupiscence, he regarded as a link between 
the sensual and the intellectual, and as con- 
sisting in an aspiration and perpetual striving 
after the immortal and eternal. 

Politics, — Plato’s political treatises are the 
application of his ethical principles to social 
organization. In his JieptMic he docs this 
without any regard to the practical, his object 
apparently being to sketch the ideal of a state 
which should serve as an abstract model of the 
things to be aimed at in social organization 
rather than to show how any particular object 
can be practically accomplished. The book of 
Laws is a sort of compromise between the 
speculative ideas of Plato and the actual state 
of society. He bases his Republic on the prin- 
ciple that the constitution of the state should 
correspond with that of the individual in order 
to allow the moral nature of the individual 
due scope for development. As he makes three 
parts of the soul, so he divides the state into 
three classes, the magisterial, the military, and 
the working, the last of which, like the sensuous 
part of the soul, is to be in complete subordina- 
tion to the other two. The magisterial class is 
selected from among the middle-class, the youth 
of which are to be carefully trained in science 
and virtue. The details are worked out into 
a multitude of arrangements, many of which 
are arbitrary, tyrannical, or impracticable. All 
art is excluded which does not consist in the 


imitation of the Good. Women receive the same 
education as men, and partake in their gymnastic 
exercises. Marriage and the intercourse of the 
sexes are the subject of very arbitrary and curious 
regulations. Of the three forms of government, 
monarchical, aristocratic, and democratic, he 
classes the first as best, the last as worst. The 
true king will always govern better than the 
law, for he will take account of particular cases 
and circumstances. As his knowledge of these 
is limited, the law is good as supplying par- 
ticular principles, but it should depend ulti- 
mately on the king. Laws consecrated by 
custom should be considered inviolable. But 
space will not permit us to give any adequate 
account of Plato’s political theories, which are 
a mixture of things, good, bad, and indifferent, 
borrowed from all the various forms of govern- 
ment and social organization, from theocracy to 
democracy, with original speculations, excellent 
in intention, but often arbitrary and chimerical, 
which have nevertheless been the fruitful source 
of subsequent speculations. 

Plato was of an idealistic and even religious 
nature. He constantly rose above experience, 
and yearned for the realm of ideals, that world 
of light where ‘ pure forms dwell It is the 
realm of the True, the Good, and the Beautiful. 
A Rationalist in his theory of knowledge, main- 
taining that truth can only be obtained by 
reason and intelligence, he was a dualist in 
psychology and eudemonistie, or rather hedonistic, 
in his ethics. His doctrines exercised a consider- 
able influence on Aristotle and the Stoics, on 
Cicero, and on Plutarch, and prepared the way 
for Neo-Platonism. The influence of Platonism 
made itself again felt during the Renaissance, 
and it may be said to be increasing to-day. 

A Latin translation of Plato’s w'orks was 
made by Marsilius Ficinus in 1483-4, and the 
first edition of the text by Aldus appeared in 
1513, Modern editions are those of Immanuel 
Bekker (1816-23) and J. Burnett (1902). Com- 
plete English translations are those of Syden- 
ham and Taylor (1804) and .Jowett (1871-92).— 
Bibliography: Th. Gomperz, Greek Thinkers*^ 
G. Grote, Plato and the other Companions of 
Socrates; Walter Pater, Plato and Platonism; 
A. E. Taylor, Plato; J. A. Stewart, Platons 
Doctrine of Ideas; W, Lutoslawski, Origin and 
Growth of Platons Logic; D. G. Ritchie, Plato; 
A, Fouill(Se, La Philosophie de Platon, 

Platoon, from the French peloton, a group or 
detachment of soldiers. The word was formerly 
in use in the British army to describe a sub- 
division of a company, and was then for a long 
period supplanted by the word section, meaning 
the fourth part of an infantry company consist- 
ing of 100 men. Early in 1914, when the British 
infantry organization was altered to provide 
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battalions of four large (or double) companies, 
the word was reintroduced to describe the main 
divisions of these companies. Thus ‘ platoon ’ 
in these days means the fourth part of a com- 
pany. Each platoon is commanded by a junior 
officer, and has a sergeant as second in com- 
mand, with the title of platoon sergeant; it is 
again subdivided into four sections, commanded 
by junior non-commissioned officers; the normal 
strength of a section for administrative purposes 
is ten, of whom no more than six will be taken 
into action on any given occasion. The platoon 
is an important link in the chain of responsibility, 
and the ‘ platoon spirit ’ is encouraged by every 
possible means. The platoon commander is 
responsible to his immediate superior — the 
company commander — for the entire training 
and well-being of his command, and the men 
of his platoon are encouraged to look to him 
for help and assistance, both in military and 
personal matters. Sec Army; Fire-tactics; In- 
fantry. 

Platte (plat), or Nebraska, a river of Ne- 
braska, United States, formed by the union of 
the North and South Forks of the Platte, which 
rise in the Rockies, in the state of Colorado. The 
united stream falls into the Missouri after a 
course of about 210 miles. The North Platte 
has a length of 050 miles, and the South Platte 
500 miles, prior to their union. All are entirely 
unnavigable. 

Plattsburg, a city of New York, United States, 
the county scat of Clinton county, on Lake Cham- 
plain at the mouth of the Saranac River; served 
by the Delaware & Hudson Railway, and by 
lakc-stearncrs. It has a harbour, and is a port 
of entry for the Champlain district. The town was 
founded in 1784, and became a city in 1902. Pop. 
11 , 000 . 

Platycerium, a genus of tropical ferns, grow- 
ing as epiphytes or on steep rock-faces. They 
have leaves of two kinds, viz., erect ‘ mantle ’ 
or ‘bracket’ leaves, which cling closely to the 
supporting surface and thus form humus-collect- 
ing niches, and pendulous structures, which bear 
the sporangia, besides performing the ordinary 
functions of leaves; the latter are forked and 
bear some resemblance to the antlers of a stag, 
hence the popular name stag-horn ferns. P. 
alcicorne and P. grande are commonly grown in 
hot-houses. 

Platyhelmia (‘ flat- worms ’), a phylum of 
unsegmented flattened worms, comprising Tur- 
bellaria, Trematoda (flukes), and Cestoda (tape- 
worms). 

Plauen, a manufacturing town and railway 
junction of Saxony, on the Elster. It is a great 
centre of the German cotton manufacture (Plauen 
goods), and also produces machinery, paper, 
leather, and all kinds of embroidered goods. 
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Plauen is first mentioned in history in 1122. 
Pop. (1919), 104,918. 

Plautus, Titus Maccius, Roman comic drama- 
tist, was born at the Umbrian village of Sarsina 
about 254 b.c., and died in 184 b.c. He probably 
came to Rome at an early age, though it is 
doubtful whether he ever became a full Roman 
citizen. He first of all obtained some kind of 
work in a theatre, though it is not clear whether 
he was a dresser, a scene-shifter, or a slage- 
carpenter. Whatever was the nature of his 
employment, it gave him a great insight into 
stage devices, and was of the greatest value to 
him when he commenced dramatist. With his 
earnings from the theatre Plautus went into some 
business, but lost all his money, and was forced 
to enter the service of a baker, who employed 
him in grinding with a hand-mill. While thus 
engaged he wrote three plays, the sale of which 
enabled him to leave the baker and devote him- 
self to writing comedies. He was then probably 
.about thirty years of age, and continued to write 
until his death at the age of seventy. In the 
time of Varro (116-28 B.c.) one hundred and 
thirty plays were attributed to PLautus. Varro 
went carefully into the authenticity of these 
plays, and decided that only twenty-one were 
really by Plautus. All of these twenty-one plays, 
except the Vidularia, have been preserved. The 
names of the extant comedies of Plautus are; 
AmphitruOf Asinaria, Aulularia, Captiviy Cur- 
culio^ Casina, Cistellaria, Epidicus, Bacchides, 
Mostellaria, MemvehmU Miles Gloriosus, Mer- 
cator, Pseudolus, Poenulus, Persa, Budens, Stichus, 
Trinummus, and Truculentus, These comedies 
are all adaptations from (ireek originals, but 
Plautus has adapted so skilfully that most of 
his plays read like original works. On closer 
examination, however, there appears a curious 
blending of Greek and Roman customs in his 
plays, which makes them hardly less unreal than 
Addison’s Romans with wigs and swords. In 
spite of this and of their stock characters and 
conventional situations, almost all of the plays 
of Plautus are excellent, while some are super- 
latively good. The Atnphitrvo is a mythological 
burlesque of the best quality, and introduces the 
beautifully drawn character of Alemcna. The 
nemesis of the jester has overtaken some of the 
work of Plautus, and when he is serious he is 
sometimes not taken seriously by his commen- 
tators. This play has been imitated but not 
bettered by Moli^re, as has the Aulularia, which 
suggested VAvare to the later and greater poet. 
The Captivi is the noblest of all the plays. T.essing, 
with Teutonic thoroughness, “ repeatedly read 
it wdth the view of discovering some fault in 
it”, but was obliged to confess it was perfect. 
The Trinummus is also a fine play, and 1-he 
Menwchmi is a roaring farce, which Shake- 
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speare imitated in The Comedy of Errors, Shake- 
speare did not improve the play by duplicating 
the pairs of twins. The Rudens stands alone as a 
romantic comedy; it breathes something of the 
spirit of 7'hc Tempest or The Winler^s Tak^ and 
is a most attractive play. The Bacchides, MosteU 
laria, Psetidolus, and Miles Gloriosus are all good 
plays; the last-named gave to the stage one of 
its favourite stock characters, seen to perfection 
in Shakespeare's Parollcs and Jonson's Bobadil. 
The remaining plays, with the exception of the 
SHchus, are not so interesting, and depend too 
much upon a series of highly complicated in- 
trigues. Plautus enjoyed a great reputation 
during his lifetime, and for many years after his 
death, ^lius Slilo said that if the Muses wished 
to speak in Latin they would speak with the 
language of Plautus (Quintilian, x, i, 99). After 
the Revival of Learning, Plautus took rank as one 
of the greatest dramatists of antiquity. His 
reputation wtis greater than it would have been 
had Aristophanes been better known. His in- 
fluence on comedy was immense, and is notice- 
able in the works of Shakespeare and Jonson, 
as well as in the efforts of the youngest tyro who 
wrote a play to be acted in his college. His 
influence extended throughout all Europe; it 
was quite as strong as the influence of Seneca 
upon tragedy, and was very much more whole- 
some. Plautus is indeed a great laughter-maker; 
he employs every device for amusing his audience 
— ^farcical situations, caricature, repartee, caustic 
humour, and puns of the basest kind. In his 
opulence of humour, his never-failing animal 
spirits, and his laugh broad as ten thousand 
beeves at pasture ” Plautus resembles Shake- 
speare. In their lives they were not dissimilar. 
They were both wise rather than learned, both 
educated by life itself, not by books or univer- 
sities. They both had a connection with the stage 
before they began to write for it. Julius Caesar 
once deviated into verse and called Terence “ a 
halved Menander ”. It is at least equally true 
to say that Plautus is a halved Shakespeare. He 
is that half of Shakespeare which is of the earth, 
earthy. — Bibijogkapiiy: W. Y. Sellar, Roman 
Poets of the Republic; W. M. Lindsay, Plauius 
(Oxford Texts); J. W. Duff, Literary History of 
Rome; W. L. Collins, Plautus and Terence, 
Player-piano. Inventors gave their attention 
in early days to the perfecting of mechanical 
means of playing musical instruments, and 
about a century ago the Paris firm of Thibou- 
ville, Lamy et Cie produced the mechanically 
operated piano as a commercial article. The 
modern piano-player is essentially different, 
however, in that it is a pneumatically operated 
mechanism. It is interesting to note that E. H. 
White of Messrs. Wilcox & White of Connecti- 
cut, the inventor of both the built-in type 


and also the form having the operating mechanism 
in a separate case, produced his first combined 
instrument in 1895, and the first separate-player 
two years later. In the early years of the twen- 
tieth century considerable progress was made in 
the design of pianos with internal operating gear, 
and this type seems now to be decidedly the 
more popular. The gear which is used to operate 
the notes is called the action. By its use the 
air-pressure allowed to operate through the 



perforations on the music-roll actuates the 
striking mechanism. The gear is held from 
striking by a vacuum created by the pedal- 
operated bellows. The instant the vacuum is 
broken the note in question is struck. The 
details of such an action are shown in fig. 1, 
which depicts the mechanism of the Angelas 
player-piano. The music- roll (1), perforated in 
positions corresponding to the notes to be struck, 
passes over the tracker-bar (2), which is pro- 
vided with a series of holes, one for each note of 
the piano. A metal pipe connects each of these 
openings to what is termed a primary pouch (4). 
If there is a hole over the opening on the tracker- 
bar corresponding to this note, the air will 
pass through the pipe, and, inflating this pouch, 
will raise the primary valve (5). This oj|:)eration 
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allows the atmospheric pressure, always operative pedals (7) operate two bellows or exhausters 
under the cover-board (7), to act within the (8), and thus create a partial vacuum in the 
channel down to the secondary pouch (8), where reserve chest (18). The chest is connected by 
a similar action to that of the primary valve means of the two tubes (11) with choker- valves 
takes place. This secondary valve (9), when (12), and so to the pneumatic actions behind 
thrust forward by the action of the air-pouch (10), which have been previously described in 
(8), cuts off the normal air which is always reference to fig. 1. The bass section of the piano 
present in the channel (10) and the diaphragm is operated separately from the treble section, 



Fig. 2. — Angelas Player-piano 


or power pneumatic (11), thus compelling the and this reccssit ales the use of two choker- 
diaphragm to exhaust into the vacuum chamber valves. By separating the bass and treble 
(12). When this occurs, the diaphragm draws sections, it is made possible to soften cither 
with it the lever or action wire (13), which section indeiicndcntly of the other. The two 
passes through the yoke (14), and thus raises the buttons, one for each of the two sections, below 
finger (15), which throws up the ordinary piano- the keyboard (5a) are used to operate valves 
action from underneath, con>pclling the hammer in the chokers which act to reduce the vacuum 
to hit the wire. To make the diagram clear, the created by the exluiustcr. An air-motor (4) is 
valves are only shown in a single row. In an used to operate the roll rccciving-spool 1 iroug i 
actual player the valves are in two or more chain-drive and gearing. Iheairisdrawnt noug i 
rows, and staggered to get them within the the motor by way of a governor and tube into 
required space to coincide with each note of the the main chest of the exhauster , 1 ic use o e 
piano. The relationship of the associated me- governor ensures an even speed of tie mo or 
ehanismscan be seen by reference to fig. 2. The at all speeds of pedalling. The bellows (1 an 
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15) are operated through the vaivc-box (13). 
The purpose of the bellows (14) is to raise the 
dampers of the piano - action, and thus give 
a sustaining effect; it is operated by means of 
a tube from the tracker-bar supplied with air 
through perforations in the roll. The other 
bellows (15) acts to raise the hammers towards 
the strings of the piano, giving an additional 
softening effect when required; it is operated 
from the lever (5b). The next lever fitment in 
front of the keyboard is the re-roll lever (5c), 
which when placed in the re-roll position causes 
the winding-gear to be reversed, so that the 
motor rewinds the roll on its spool. By means 
of this lever the operator can delete any part 
of a composition. The tempo-lever (5u) works 
the pointer (6), which moves over a scale. It 
can be set to suit the statements of the tempo 
on the roll at any time. The phrasing-lever 
(5f) gives an instantaneous control of the tempo. 
A slight pressure on the left end effects a retard, 
a momentary hesitation in the act of striking, 
or a complete pause, just as the player thinks 
the music demands; whilst an equally slight 
pressure on the right end will accelerate the time 
to any degree required. Immediately the key 
is released the normal or basic time is resumed. 
The mclodant-lever controls the operation of a 
device for the purpose of giving expression. By 
its use the solo or theme is emphasized, while 
the accompaniment is kept soft and subdued. 
The single long holes at each end of the trackcr- 
bar arc used to operate tliis action, and the 
pipes from these holes are connected to the bass 
and treble chokers. The sustaining-pedal lever 
(5e) lifts the piano-action dampers off the 
strings to create sustained or singing tones. 

The music-rolls are marked to show the prin- 
cipal changes required, the pianist being expected 
to make the many lesser ones as his feelings 
prompt him. The Artistyle rolls have all the 
changes concentrated into a single cxprcssioii- 
and tempo-line. These rolls are edited by 
prominent musicians, and contain markings for 
all those subtle changes that make for artistic 
interpretation. 

The most recent development in the jdayer- 
piano, and one which will undoubtedly have 
considerable effect in the future, is the Repro- 
ducing Player-piano. Tliis instrument, in ad- 
dition to acting as the ordinary player-piano, is 
so constructed that when using the specially 
recorded music-rolls it gives a faithfully exact 
interpretation of the playing of the pianist who 
has actually recorded the roll. In the Artrio 
Angelas Reproducing Player-piano, an electric 
motor is usually incorporated, operating the 
exhausters by suitable connections, and so 
eliminating the use of the foot-ped^s in the 
ordinary player. 


We are indebted to Messrs. Sir Herbert 
Marshall & Sons, Ltd., of London, for information 
for the preparation of our description and 
illustrations. 

Pla 3 rfair, John, Scottish natural philosopher, 
geologist, and mathematician, born in Forfar- 
shire 1748, died at Edinburgh 1819. Entering 
the University of St. Andrews at fourteen, he 
soon displayed a special talent for mathematics 
and natural philosophy. In 1785 he was chosen 
assistant professor of mathematics in the Univer- 
sity of Edinburgh. In 1802 appeared his ///us- 
traiions of the Jlutionian Theory of the Earthy 
and in the following year a Biographical Account 
of Dr, James Hutton, In 1805 he obtained the 
chair of natural philosophy in Edinburgh Uni- 
versity. The Royal Society of London elected 
him a Fellow in 1807. He published Elements of 
Geometry and Outlines of Natural Philosophy^ 
and contributed many valuable papers to the 
Transactions of the Royal Societies of Edin- 
burgh and London, and to the Edinburgh lieview, 
— Playfair'" s Axiom, which states that “ two inter- 
secting straight lines cannot both be parallel to 
a third straight line ”, is adopted in many modern 
editions of Euclid in place of the dillicult twelfth 
axiom. 

Playfair, Lyon, Baron, British scientist and 
politician, was born at Meerut, Bengal, in 1819, 
and died in 1898. He was educated at St. 
Andrews and Edinburgh Universities, and studied 
chemistry under Graham in Glasgow and London, 
and under Liebig at Giessen. His able reports 
on the sanitary condition of the large towns of 
Britain, and his valuable services as special 
commissioner at the London Exhibition of 1851, 
first brought him prominently before the public. 
He became connected with the science and art 
department at its establishment in 1853, in- 
spector-general of Government museums and 
schools of science in 1850, and was professor 
of chemistry at Edinburgh University from 1858 
to 1869. He held several important offices under 
Liberal Governments, and was created a k.c.b. 
in 1883, and raised to the peerage in 1892. 
Besides scientific memoirs, he published numerous 
pa|)crs on political, social, and educational sub- 
jects. Most of his economical essays were C!ol- 
lectcd and published under the title Subjects of 
Social Welfare, 

Pleading, in law, the statement of a case, 
whether embodied in a written document 
(statement of claim or of defence) or main- 
tained orally in debate. A plaintiff or pursuer 
must put in a written statement of the alleged 
facts on which he bases his claim. These 
allegations are then admitted or denied by the 
defendant cither categorically or with qualifica- 
tions, and he also sets forth the facts which he 
alleges in defence. The purpose of these pro- 
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ceedings is to bring the points at issue clearly 
before the parties and the court. 

Plebeians (ple-be'anz), or Plebs. The whole 
government of ancient Home, w’ith the enjoy- 
ment of all its offices, belonged exclusively to the 
patricians, with whom the plebeians could not 
even intermarry. The civil history of Rome is 
to a great extent composed of the struggles of 
the plebeians to assert their claim to the place 
in the commonwealth to v/hich their numbers 
and social importance entitled them. Tiic 
struggle lasted for more than 200 years. The 
establishment of the tribunes (494 b.c.), the law 
of the twelve tables (451-450 n.c.), the I-.cx 
Canuleia (445 b.c.), permitting intermarriages, 
the admission to the censorship (351 b.c.), to 
the prjEtorship (330 b.c.), and to the offices of 
pontifex and augur (300 b.c.), were the leading 
steps in a succession of victories which culmi- 
nated (286 B.c.) in the Lex Hortensia, which 
gave the plebisclta of the jicoplc the force of 
law. From this time the privileges of the two 
classes may be said to have been equal. 

Plebiscite (Lat. plcbs^ pcofile, scituniy decree, 
from scire, to know), a term applied in the 
Homan Republic to the resolutions propostnl 
by the tribunes of the people, and then 
adopted by the plebeians in the comitia tributa, 
i.e. assemblies by tribes. These laws were at 
first subject to the consent of the Senate, but 
after the expulsion of the decemvirs, by the 
laws Horatia et Valeria and Hortensia, plebi- 
scites had at once force of law, and became 
binding on both plebeians and patricians. In 
modern Europe a plebiscite is a vote of the 
electors of a state expressed on a question of 
public importance. In France the idea of plebi- 
scites was revived during the Revolution of 
1793. It was by plebiscite that Louis Napoleon 
was elected Prince-President of France in 1848, 
and emperor in 1852. Another example was 
the revision of the Constitution in May, 1870. 
After the European War the ownership of 
certain districts was decided by a plebiscite, 
the inhabitants indicating by a direct vote 
the nation by whom they would prefer to be 
governed. Examples arc afforded by the Flens- 
borg (Slesvig-Holstein), Vilna, and Upper Sile- 
sian plebiscites. See Referendum, Saar. 

Plectascineae, a group of Ascomycetous 
Fungi comprising several families, in particuhir 
the Aspergillaceae, to which belong the common 
green {Aspergillus or Eurotium) and blue 
(Penicillium) moulds. Onygena and the stag- 
truffles (Elaphomyces) also belong to tliis sec- 
tion. The distinctive feature of the group is 
the closed ascus-fruit (clcistocarp), in which 
the numerous asci are distributed irregularly 
among sterile hyphae. 

Plectog'nathi, a sub-order of Teleostean 
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fishes, distinguished by the maxillary and inter- 
maxillary bones on each side of the jaw being 
finiily united together by bony union. The 
head is large, and the union of its bones firmer 
than in any other Tcleostci; the body generally 
short, skin horny, fins small and soft. As ex- 
amples of the chief fishes included in this group 
may be mentioned trunk-fishes, file-fishes, globe- 
fishes, sun-fishes, &c. 

Pleiades (pli'a-dez), the so-called ‘ seven 
stars ’ in the neck of the constellation Taurus. 
Six stars are discernible by anyone of normal 
vision, and those of specially acute vision can 
detect a few more. Ancient Greek legends 
a.ssociatc the Pleiades with the seven daughters 
of Atlas and the nymph Plcione, fabled to have 
been placed as stars in the sky. The fading of 
the seventh wtis variously explained. In power- 
ful telescopes the c'luster displays hundreds of 
stars, and photography has shown that they are 
all involved in a faint nebula. 

Pleistocene (plisTo-sen; Gr. plcistos, most, 
and kainoH, recent), in geology, the highest 
division of the Cainozoic group, before the 
Recent scries of deposits. The fossil remains 
belong almost wholly to existing species. The 
Pleistocene mammals include a few extinct 
forms. It includes the last Glacial epoch, and 
the deposits of this efioch have yielded the 
Heidelberg jaw and other traces of man. 

Pleochroism, the property whereby many 
translucent coloured minerals aT>pcar of dif- 
ferent tints when light is transmitted ‘hrough 
them in different directions. Sec Dichnyic 
Crystals. 

Plesiosau'rus, a genus of cxlinct amphibious 
reptiles, nearly allied to Ichthyosaurus. The 



remains (d‘ this curious genus were first brought 
to light in the Lias of l.ynie Regis in 1821, but 
over twenty Rritish species are now known, and 
they have' formed the subject of important 
memoirs by Owen and other palicontologists. 
Its neck was of great length, exceeding that of 
its body; it possessed a trunk and tail of the 
proportions of an ordinar^-^ quadruped; to these 
were added the paddles of a whale. The neck 
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vertebrae numbered twenty-four to foity-one. 
From twenty to twenty-five dorsal segments 
existed; and two sacral vertebras and from 
thirty to foity caudal segments completed the 
spine. No distinct breast- bone was developed. 
The head was not more than ^th or j^th of 
the length of the body; the snout of a tapering 
form; the orbits were large and wide. The teeth 
were conical, slender, curved inwards, finely 
striated on the enamelled surface, and hollow 
throughout the interior. These animals appear 
to have lived in shallow seas and estuaries, and, 
in the opinion of some, they swam upon or 
near the surface, having the somewhat stiff 
neck arched, and darting it down at the fish 
within reach. Some of the Plesiosauri were 
upwards of 20 feet long. Their remains occur 
from the Lias to the Upper Cretaceous rocks 
inclusive, the genus being thus exclusively of 
Mesozoic age. 

Pleth'ora, a term sometimes used for the 
condition known as JulUhlooded, at one time 
supposed to be due to an excess of blood in 
the human system. A florid face, rose-coloured 
skin, swollen blood-\'cssels. frequent nose-bleed- 
ing, drowsiness and heavy feeling in the limbs, 
and a hard and full pulse are symptoms of this 
condition, which is habitual in many persons, 
and if not actually a disejisc, yet predisposes to 
inflammations, congestions, and ha;morrhagcs. 
Plethora may, however, develop in persons of 
all conditions and ages as the result of too 
much stimulating food (as an excessive meat- 
diet), over-eating, large consumption of malt 
and spirituous liquors, residence in northern 
and elevated regions with sharp, dry air, want 
of exercise, too much sleep, amputation of a 
limb — in short, of any action tending unduly to 
increase the volume of blood. Plethora of a 
mild form may be reduced by copious draughts 
of diluents, a vegetable diet, and plenty of 
exercise; but in cases requiring prompt relief 
leeches or bleeding must be resorted to. 

Pleura is the serous membrane enveloping 
each lung. One layer of pleura adheres closely 
to the surface of the lung and provides it with 
its smooth and slippery covering, and this is 
called the visceral layer, while the other layer, 
which adheres to tlic inner surface of the chest- 
wall, is called the parietal layer. These layers, 
in health, are everywhere in contact, with only 
as much fluid between them as will ensure the 
lungs gliding easily in expansion and contraction. 
The pleura is frequently the seat of inflammation, 
known as pleurisy (q.v.). 

Pleurisy is inflammation of the pleural mem- 
brane of the lungs (see Pleura) ^ usually accom- 
panied by some effusion of fluid, and most fre- 
quently occurring in an acute form. Probably 
all cases of pleural inflammation are due to 


bacterial infection, but many different microbes 
give rise to purulent inflammation, while by far 
the commonest cause of simple non-purulent 
pleurisy is the tubercle bacillus. Along with the 
pleural inflammation there is an effusion of sero- 
fibrinous fluid of varying amount, sometimes so 
slight that it is absorbed immediately (dry 
pleurisy). In more severe cases the effusion is 
poured out more quickly and abundantly, with 
the result that it accumulates and a correspond- 
ing area of lung becomes collapsed, leading to 
the heart being displaced toward the healthy 
lung. 

The onset is usually sudden, with shivering 
and a rapid rise of temperature, but it may be 
insidious, with indefinite pain and slight general 
disturbance. When the condition is established, 
there is general malaise^ with Joss of appetite 
and digestive disturbances; but the most impor- 
tant local symptom is pain — very sharp and 
severe when drawing in the breath or coughing. 
The pain generally subsides in three to four days, 
after the effusion has become abundant, and later, 
shortness of breath may develop as a result of the 
large accumulation of fluid. The patient tends to 
lie on the affected side in order to give the sound 
lung as much freedom as possible. Pleurisy is 
most common between the ages of twenty 
and forty, but may occur at any age, and it is 
sometimes seen as the terminal state in elderly 
people with Bright’s disease. Adhesions of the 
pleura and the changes in the collapsed portion 
of the lung may lead to imperfect expansion 
of the lung for all time; but the most important 
result is tlie fact that an attack of pleurisy is 
presumptive evidence of tubercle, and the future 
development of tuberculosis of the lung must 
always be consider(*d. The patient should avoid 
unfavourable conditions, and as much as pos- 
sible lead an out-of-door life as an attempt to 
counteract this danger. 

Pleuronec'tidae, a family of Tcleostci, includ- 
ing the flat-fishes, such as soles, flounders, brill, 
turbot, halibut, plaice, dab, &c. They swim 
vertically when young, but subsequently tilt over 
to one side; that which faces upwards (right or 
left) becomes dark, while that turned towards 
the sea-bottom (left or right) assumes a pale 
tint. The eye of the latter side migrates to that 
which faces upwards. 

Pleuro- pneumonia, in cattle, lung disease 
which is distinguished from inflammation of the 
lungs and their covering membranes mainly 
by its greater period of latency in the system. 
Accidental or s][>oradic pleuro-pncuinonia invades 
the chest in a few hours, or days at most, in the 
usual way, while the specific infectious disease 
may be a month or six weeks in developing 
definite symptoms. It is not rare for two or 
three montlis to intervene between the time of 
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infection and the presence of positive diagnostic 
symptoms. 

The first sign is that of fever, increased tem- 
perature, coat standing up along the back, some 
shivering and tenderness, and crouching when 
pinched over the spine. Cough and accelerated 
breath follow, constipation, loss of appetite, horns 
and muzzle hot and cold alternately, and loss of 
milk in cows. The cough increases, and the 
symptoms generally become aggravated in the 
suffering beast, which separates itself from the 
herd in a field. Such a train of symptoms, coming 
at a time when infectious pleuro-pneumonia is 
known to be jirevalent in a district or country, 
should be sufficient to warn the owner to seek 
official inspection and expert opinion as provided 
by the local authority at the public expense. 

Plevna, or Pleven, a town of Bulgaria, near 
the River Vid, a tributary of the Danube; 
served by the Sofia- Varna Railway, with a line 
to Nikopolis (on the Danube). It is famous for 
the resistance of its garrison under Osman Nuri 
Pasha when besieged during the Russo-Turkisli 
War (1877-8), and has also been tlie scene of 
great battles. Wine is produced in the adjacent 
countryside, and leather in the town, and there 
is a large cattle trade. l*op. 24,000. 

Pleyel, Ignaz Josef, Austrian composer, born 
at Ruppertsthal (Austria) 1757, died at Ihiris 
1801. He studied under Haydn, and rapidly 
created a reputation in Italy, France, and Eng- 
land. He founded a piano business at Paris, 
which became one of the most important in 
Europe, and edited the nibliotfu^que Musicale^ 
in which he inserted the best works of the Italian, 
German, and French composers. His own works, 
chielly instrumental pieces, are light, pleasing, 
and expressive. 

Plica Polonica is the name given to the mass 
of matted hair and crusts found in pustular 
dermatitis of the scalp, produced by the irrita- 
tion of long-standing and neglected infection by 
pediculi. The name was first used about Polish 
Jews, among whom this condition was at one 
time not infrequent. 

Plimsoll, Samuel, ‘ the sailors’ friend % British 
politician, born at Bristol in 1824, died in 1898. 
He became clerk and later manager in a brewery, 
and in 1853 set up in business in London as a 
coal merchant. He began to take an active 
interest in the condition of sailors in the mer- 
cantile marine, agitating against the practice of 
putting to sea ‘ coffin-ships which were unsea- 
worthy, over-insured, and in many ciiscs never 
meant to survive the journey. He entered 
Parliament as a Liberal for Derby in 1868, and 
made repeated efforts to get a Bill passed putting 
his views into effect. In 1873 he published Our 
Seamen, In 1876 the Merchant Shipping Act 
was passed, which imposed penalties on unsea- 
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worthy vessels, and provided for a compulsory 
fixed load-line (commonly known as the Plimsoll 
mark). In 1880 Plimsoll gave up his seat at 
Derby to Sir William Harcourt, and did not again 
enter Parliament. See Shipping, 

Pliny the Elder, Gains Plinius Secundus, 
known as ‘ the Elder ’ to distinguish him from 
his nephew, was born at Comum a.d. 23, and died 
at Stabiaj a.d. 79. He came to Rome wliile still 
young, and at the age of twenty-three he went 
to Germany with L. Pomponius Secundus (of 
whom he wrote a biography in two books), and 
was appointed to command a troop of cavalry. 
With characteristic diligence he wrote A Manual 
of Spcar-throwinfi for Cavalry, He also wrote a 
History of the German Wars, He returned to 
Rome in a.d. 52, studied for the Bar, and prac- 
tised iis a pleader for some time. About this time 
he wrote Siudiosus, a work dealing with the 
education of an orator, and a grammatical 
treatise entitled Duhius Sermo, After being 
procurator in Spain, he returned to Rome in 
the reign of Vespasian, and wrote a continuation, 
ill thirty-one books, of the history of Aufidius 
Bassus. Pliny was a most indefatigable 
student. He was always either reading or being 
read to, and he made notes of everything and 
had an amanuensis at hand to make excerpts. 
At his death he left behind 160 volumes of notes, 
written in very small writing on both sides of the 
pajier. In a.d. 79 I’liny was commanding the 
fleet at Misenurn, and was suffe jated by sul- 
phurous vapours during the celebrated eruption of 
Vesuvius which overwhelmed Herculaneum and 
Pompeii. The only work of Pliny which has been 
preserved is his ?iatural History in thirty-seven 
books. This work is a kind of encyclopedia, 
and deals with astronomy, geography, zoology, 
botany (sixteen books), and mineralogy. It is 
an ill-balanced and unequal work. Its geography 
and zoology arc especially unsound. Some parts 
of the latter arc better described as unnatural 
than as natural history, and some of the wonder- 
ful animals described reappear in The Travels 
of Sir John Mandevillc, in the mediaeval Besti- 
aries, and in some of the writings of the Euphuistic 
school. Pliny devoured too many Ixioks, and 
rcproduccu them in an undigested state, but 
we owe to him much curious information that 

is not preserved elsewhere.— BiBLiOGRAPny: K. 

Jcx Blake, The Elder PUmfs Chapters on tU 
History of Art; J. Bostock and H. J. Rdey, 
PUmfs Natural History (translation). 

piiny the Younger, Publius Oeilius Secun- 
dus, later known as Gains Plinius Ca cdius Secun- 
dus, nephew of Pliny 

Coiiium about A.i>. «1. and died a.u. 11.1. Hw 
father died when he was quiU ^ 

was adopted by his unele. lie 
cdueated at Uomc, and was eventually ealled to 
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the Bar, where he acquired a reputation for 
eloquence. He inherited his uncle’s fortune 
when seventeen years old, and seems also to 
have inherited some of his learning and a little 
of his diligence. He held in turn all the usual 
public appointments, being praetor in a.d. 93 
and consul in a.d. 100. In the latter year he 
published his Panegyric on Trajan, a speech 
delivered in the emperor’s presence but refur- 
bished before publication. It is still extant, but 
is somewhat too fulsome in its eulogy to be quite 
pleasant reading. In about a.d. Ill he was 
sent to Bithynia as propraetor, and remained 
there some fifteen months. Besides the Panegyric 
on Trajan, we possess nine books of Letters, and 
one book of Letters to Trajan, Pliny’s Letters, 
though bearing obvious signs of having been 
written with a view to subsequent publication, 
are extremely interesting, and give us a vivid 
picture of the life of a gentleman and a man of 
letters in the first century a.d. Pliny knew all 
the most interesting men of his day; Tacitus 
and Suetonius were among his friends, and 
Martial and Silius Italicus among his acquain- 
tances. His relations with the Emperor Trajan 
were very cordial, and the collection of Letters 
to Trajan, which includes Trajan’s answers, is 
a most valuable addition to our knowledge 
of Roman provincijil government. Letter XCVI, 
and the reply to it, XCVII, provide us with a pic- 
ture of the early Christians and the Homan policy 
towards them. Pliny was a munificent benefactor 
of his native town; and in a somewhat corrupt age 
he was a thoroughly good man, though his life 
was somewhat “ faultily faultless, icily regular ”. 
— Bibliography: J. D. Lewis, Pliny"* s Letters 
(translation); A. Church and W. J. Brodribb, 
Pliny^s Letters (Ancient Classics for English 
Headers Scries). 

Pli'oeene (Gr. pleion, more, kainos, recent), 
the name given by Lyell to the latest system of 
the Tertiary or Cainozoic group of strata. Lycll’s 
Newer Pliocene included beds, such as those 
covering a large area in Sicily, which contained 
a marine molluscan fauna almost identical with 
that of modern seas; in some beds only 5 per cent 
of the species arc extinct. His Older Pliocene 
included the Sub-Apennine beds, with 50 per 
cent of molluscan species still living, and yet 
folded on the fianks of the Apennines, showing 
the recent uplift of the Italian area. The Euro- 
pean Pliocene consists of the following stages in 
ascending order, Sarmatian, Pontian, Placentian, 
Astian, and Sicilian, and the marine beds are 
best studied in Northern Italy. The modern 
continents were gradually being evolved through- 
out the period, and the Lower Pliocene beds of 
Provence, Attica, and the Himdlayan foothills 
have furnished remarkable evidence of the ter- 
restrial mammalian life of the period. The 
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Pliocene mammals often link existing genera, 
and the elephant and the horse appear side by 
side with ancestral types. The erect ‘ ape- 
man ’, Pithecanthropus, of Java is probably 
of Upper Pliocene age. In Britain the Pliocene 
beds are poorly developed, occurring mostly 
in the east of the counties of Norfolk, Suffolk, 
and Essex. In ascending order, the series are 
the Coralline Crag, the Red Crag, the Norwich 
Crag and Chillesford Beds, and the Forest 
Bed of Cromer. Molluscan remains arc abundant, 
and it is claimed that flint implements worked 
by man occur on some horizons. The marine 
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Lenham Beds on the chalk downs of Kent 
attest the earth-movements that have taken 
place since early Pliocene times. 

Plock (plotsk), a district of Poland, traversed 
by the Vistula and the Narev. The area is flat, 
marshy, and largely afforested. Corn, potatoes, 
sugar-beet, and r>^e arc the principal agricultural 
products. Area, 3700 sq. miles; pop. about 
800,000. 

Plock or Plotzk, a town of Poland, capital 
of the district of Plock, on the Vistula. There 
are river-steamer connections with Warsaw. 
Plock was formerly capital of the Principality 
of Masovia. There is an extensive transit 
trade. In Nov., 1914 (European War), Plock 
wiis taken by the Germans. The cathedral 
dates from the tenth century. Pop. 30,000. 

Ploegsteert, a village and wood of Belgium, 
known to the British forces during the European 
War as ‘ Plug Street ’. The village is some 
8 miles south of Ypres, and about 3 J miles north 
of Armenti^res. It was in the ‘ Ypres salient ’. 

Plo^sti, a town of Houmania, capital of the 
department of Prahova. It fell to the Austro- 
German armies on 6th Dec., 1916, and is, by 
virtue of its position as the outlet for the valleys 
of the Prahova and Teleajenu, a great railway 
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junction and road-converging centre, and the tion to a certain class of human sympathies. 


capital of the Roumanian oil industry. Pop. 
(1914), 57,376. 

Ploti'nus, the systematic founder of Neo- 
Platonism, born about a.d. 203 or 204 at Lyco- 
polis, in Egypt, died between a.d. 262 and 270. 
It is conjectured that he was of Roman descent, 
probably a freed-man. It was in his twenty- 
eighth year that the desire to study philosophy 
awoke in him. As his first teacher, Alexandriens, 
gave him no satisfaction, he fell into great 
despondency, and was brought by a friend to 
Ammonius Saccas, a philosopher who was brought 
up a Christian and wrote some works on ('hristian 
theology, but who, according to l^)rphyry (con- 
troverted by Eusebius and Jerome), reverted to 
paganism. lie remained with him till his thirty- 
ninth year. In 242 he joined the expedition of 
the Emperor Gordian to the East, in order to 
learn the philosophy of the Persians and Indians. 
After the death of Gordian he reached Antioch 
with great difficulty, and arrived at Rome in 
his fortieth year. It was here he subsequently 
lived and taught. About 254 his friends induced 
him to put his doctrines in writing. From this 


The historical value of the system is due partly 
to the circumstances out of which it arr^e, 
and partly to the genius and originality of its 
founder. It had its source at the junction of 
two independent streams of thought, which, 
already fortuitously united, received a new 
direction from the individual energy of the 
mind of Plotinus. lie was well acquainted 
with the older Greek philosophy, with the 
Ionian and the Elcatic schools, with Plato and 
Aristotle and other founders of systems, and, 
according to the eclectic tendencies of his day, 
he believed there was a fundamental unity in 
these various systems. It was to Plato, how- 
ever, that IMotinus looked as his great authority, 
lie l)elicvcd himself a strict follower of Plato, 
and his own system a legitimate development 
of the principles of that great philosopher. lie 
used Plato’s term, the Good, for his highest 
generalization; but he uses it in a wholly dif- 
ferent, and even opposite, sense from Plato. 
The Good with Plato was a synthesis of all 
that is highest and most excellent in intelligence; 
with Plotinus it is an abstraction from which 


time till he was joined by Porphyry (about every determinate quality is removed; and there 
262-264) he composed twenty-one books, which is a corresponding difference in the ethical devel- 
were only put into the hands of the initiated, opments of their systems. With VMo the 
During l^orphyry’s stay in Rome Plotinus com- highest attainment of human morality is the 
posed twenty-four books, and after Porphyry imitation of God through the ideas discoverable 
had left for Sicily (267-208) nine others. On by human reason, which he has placed in created 
account of the weakness of his sight, Plotinus things; Plotinus despises all imiuaions, as wcU 
left the correction of his works to Porphyry, as the ideal qualities which are to be imilatcd, 
He was wholly indifferent to style, and exclusively and finds the practical aim of his 
occupied with the matter of his teaching; but in tl>c direct union ol the human spirit with the 
he was accustomed to think out his ideas so deity. . i>i,. 4 ;niiK whii-h 

tlioroughly before committing them to writing The highest f ^ “ 

that they required only literary correction. Por- ‘“'Is 

phyry was his literary executor, and has arranged tion. Out ol the indeterm . 
his works in six linneads. I’orpliyry considered trinity which is le soiirci ^ ' .g™ „f jtg 

those written during his own stay at Rome the lieiiig. The oripna um y, y - ■ ^ 

most valuable, but he has not observed a chroiio- energy, sends ^**1 ‘ Is w]iif.h is* the bo- 

logical order in their arraiigeiiicnt. The works sun ym*ls «iniir(*e of all dclcr- 

of Plotinus w^cre highly valued by Longinus, ginning of pluia i y ^mi , ^ 

although that philosopher was in "no sense a mlnalions, also exists ‘ J 

PJotinist. Plotinus’s discourse, as well as his 

writing, was marked by energy and enthusiasm, unity, lurning wi i a ^ ^ 

His teaching secured him great respect and popu- 
larity among those who did not receive Chris- 
tianity. He enjoyed the favour of the Emperor 
Gallicnus, who gave him permission to rebuild 
two destroyed towns in Campania, with a view an 


unity, lurmng WILII 

towards its original in order to behod it, it 
generates spirit, wliieli is the 
^nee or tlmught. Kvery act of tliought directed 


to the unconditioned produces a real existence, 
idea: all these ideas differ in form, but are 


two destroyed towns in Campania, with a view an mia, » developed out of 

to their being governed according to the laws of one Xlned in ^ being the 

Plato. He refired to Campanil living in the the spirit as the "Lit it 

country house of a deceased friend named u j. i(sejf one. It has, 

Zethus, and died there. >•* .tin t the spWt the power of 

Plotinus was one of the great mastcre of in coiitradBtmc imagining 

philosophy. The value of his system depends tj,e sensuous with the inlelli- 

loss upon the intrinsic truth it contains than the worid . image of the soul, 

upon its historical importance and its adapta- gent. The sensuous is the image 
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as the soul is of the spirit* Matter is the lowest 
boundary of being, the necessary contrast of the 
good, and in so far negative and evil; but in its 
susceptibility of form it partakes of the positive 
and the good. This system has the beauty of 
completeness, but it is entirely unsupported by 
evidence, and is merely evolved by the imagina* 
tion of its author. It differs from that of Plato 
in making something anterior to intelligence, 
and consequently in deriving intelligence from 
non-intelligence; and in giving soul the power 
which it denies to the spirit, of looking out 
from itself, it makes the product superior to 
the producer. Yet this extraordinary system 
is the result of a severe system of dialectic. 
Plotinus believed that he followed Plato in 
making error and imperfection consist in multi- 
plicity and division, and truth in simplicity and 
unity. Consequently the higher he could go in 
generalization, the nearer he approached to the 
source of truth, the primary form of being. Now 
he found that the conception of being itself was 
complex, and above that conception stood the 
conception of unity; but even to name unity 
was to dissolve it, hence his highest generaliza- 
tion was the unnarneable. But the aim of 
Plotinus was not merely to know but to reach 
tliis undefined source of being, of which even 
being itself could not be predicated. To pursue 
truth upward to the end would necessarily lead 
the human mind to its source, but a source 
above intelligence could not be reached by 
intelligence; hence new methods had to be 
invented. Plotinus applied his dialectics to 
the mind and to the nature of its relation to 
truth, and in contradiction to the common 
position of psychology, that the mind can only 
know itself in some determinate state, he dis- 
covered that the human spirit 
can know itself absolutely, and 
to the negation of all objects 
of consciousness. Thinking or 
meditation, which is the mere act 
of intelligence, Plotinus held to 
be incompetent to reach uncon- 
ditioned being, which is grasped 
only by intuition. Truth ac- 
cordingly, he held, stands in no 
need of demonstration. It is 
comprehended immediately when 
the spirit sees only itself. In 
this pure state, to which he gave the name of 
ecstasy, the Absolute Being gazes upon itself 
through the medium of our spirits. Porphyry 
records that Plotinus had succeeded in raising 
himself to this state four times, while he himself 
had done so only oncje. 

In virtue of this superrational method the 
Neo-Platonic philosophy became the system of 
mysticism. In default of reason it appealed to 
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imagination, to the love of the unknown and 
mysterious. With mysticism, however, came 
superstition, the belief in magic, and ignorant 
theurgical pretensions. Plotinus himself en- 
couraged such beliefs, which allied themselves 
by a too natural transition with his principles. 
The mysticism of Plotinus has a remarkable 
analogy with the leading doctrines of Chris- 
tianity as these are developed in the writings 
attributed to St. Paul and St. John. Whilst, 
however, Christianity aflirms that man cannot 
by his own efforts attain to direct communion 
with God, but that God can be known indirectly 
by Ilis works, Plotinus reverses both the affirma- 
tion and the negation. Again, both Christianity 
and the Nco-Platonism of Plotinus affirm the 
possibility of a direct communion between God 
and man. Christianity, however, recognizes this 
possibility only through the condescension of 
God in coming down to man, a condescension 
independent of human efforts, whilst Plotinus 
establishes this communion through the power 
inherent in man to rise by abstraction to God.— 
Bibliography: A. W. Benn, The Greek Philos^ 
ophers; E, Caird, Evolution of Theology in the 
Greek Philosophers; B. A. G. Fuller, The Problem 
of Evil in Plotinus; W. R. Inge, IVic Religious 
Philosophy of Plotinus and some Modem Philos- 
ophies of Religion; also article in Hastings’s 
Encyclopcedia of Religion and Ethics. 

Plough. Since prehistoric times the plough 
has been the most useful and universally adopted 
agricultural implement. Although the early 
plough merely consisted of a piece of 
wood to which an iron point was attached, and 
that of the eighteenth century was unwieldy 
with its wooden mould-board, whilst the modern 
one can be worked with much ease, the object 


Share. M, Frame. D, Draught chain. C. Coulter. SC, Skirn 
coulter. F, Furrow- wheel. L, Land-wheel. 

of all has been to incorporate in the soil the surface 
vegetation and bring up fresh soil to receive seed. 

At the present time there are many different 
types but the wheeled single furrow is probably 
the most common, other forms differing only 
slightly in construction. Its component parts 
are the beam, wheels, skim coulter, coulter, 
frame and its fittings, and the handles. 

Beam. — The beam is a strong iron bar to 



Diagrammatic view of Howard’s Champion Plough, showing the parts 
B, Breast. S, 
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which all other parts are attached. At its front 
end it carries the ‘ tee-head a T-shaped piece 
of iron with a curved crosspiece, perforated to 
receive in any position the locking-i)in of the 
‘ hake head This is provided with vertical 
notches into which fits the draft chain for haul- 
ing the plough. The depth of ploughing is 
somewhat governed by raising or lowering the 
position of the draft chain, but the width is con- 
trolled by the position of the loeking-pin in the 
tee-head. Sometimes the draft is taken from a 
rod attached to the beam in front of the mould- 
board. 

Wheels , — Although occasionally absent, two 
wheels are usually fitted by means of standards 
to a crossbar, which is clamped to the beam be- 
hind the tee-head. The smaller one, moving on 
the unploughed land and regulating the depth of 
the ploughing by means of the variable length of 
its standard, is called the ‘ land w heel The 
larger * furrow wheel ’, carried on the right of 
the beam, runs along the furrow', controlling the 
width of slice cut. In whecllcss ploughs, the 
depth and width are controlled by the plough- 
man from the handles. 

Skim coulter . — Situated on the beam behind 
the wheels and in front of the coulter is the 
‘ skim coulter ’, a miniature plough, which, 
whilst not strictly essential, is useful for paring 
off surface -matted grass, weeds, and manure, 
which it throws into the bottom of the furrow, 
ensuring their rotting. 

Coulter . — The coulter is passed through a 
socket in the beam and held in position by 
means of a clamp. Since its object is to make 
the vertical cut, it is so set that it projcct-S 
forwards, making an angle of about 00° with the 
horizontal. It has a fairly sharp edge and 
pointed lower extremity which is situated about 
3 inches above the point of the share. Such a 
coulter is sometimes replaced by a disc one on 
light land free from stones, where earth pushed 
before the ordinary one blocks the plough. 

Frame . — The frame, made of east iron, cast 
steel, or wrought iron, has attached to its under 
side a smooth flat bar, termed the ‘ slade ’, on 
which the plough moves easily. The share is 
fitted to the front end of the slade and makes 
the horizontal cut by means of its fairly broad 
sliarp point and acute edge, set at about 00° to 
the slade. Shares of chilled cast iron keep their 
edge best, but they may be made of steel or 
ordinary cast iron. Above the slade is fitted the 
‘land-cap’ which, pressing against the side of the 
unploughcd land, keeps the earth from falling into 
the furrow. The ‘ mould-board ’ or ‘ breast 
fitted on the right side of the frame and kept 
rigid by couplings and the breast stay, is made 
of steel, east iron, or chilled cast iron. It is fairly 
long and so shaped that it causes the furrow 


sl:cc to move through a spiral curve over its 
convex surface, thereby inverting the cut slice. 

H«nd/e.s*.— Handles are bolted to the beam. 
Held together by iron rods, they are relatively 
long and give the ploughman control of the 
implement. 

Other types of plough include: {a) The Scotch 
swing plough, which has a shorter beam, 
longer handles, and no wheels, (h) The digging 




I, “Oliver King” Lea Plough. 2, Howard’s Swing 
Plough. 3, Turn-wrest Plough. 4, Howard’s expanding 
Double-furrow Plough. 


plough with a ‘ shin piece ’ forming the front 
of the brea t and taking the place of the coulter. 
On account of its short concave mould-board 
tending to push over the earth into a fine friable 
state and its light draft, it is becoming very 
popular, (c) Douhle-furrtno plough, of the digging 
or common type, and constructed to turn two 
furrows at a time, (d) Multiple or gang plough, 
popular in the colonies, and suited for turning 
many furrows, (e) Tractor plough, of two or 
more furrows, fitted with a special dcv'ice for 
raising the mould -boards at the end of the 
furrow. (/) Turn-wrest plough, fitted with a 
reversible mould-board so that the furrows are 
all laid in the same direction, commoniy used in 
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hilly land, (g) Subsoil plough, fitted with a 
device for stirring up the subsoil without bringing 
it to the surface, (h) Ridging plough, fitted with 
two adjustable mould-boards for making drills 
suitable for green crops, (i) Special purpose 
ploughs such as potato raising plough, draining 
plough, and gripping plough. 

Ploughing is an art which requires much skill 
and experience. To do good work, the ploughman 
should be capable of directing his horses by 
speech with only a very occasional use of reins; 
he must have a properly ‘ set ’ plough with a 
correctly regulated draft; and, whilst keeping 
the plough moving along a straight path steadily, 
he must not bring undue pressure on the handles. 
If the turf is well buried, land well consolidated 
in straight laid furrows, finishes shallow and 
a good seed bed left, the soil has been well 
ploughed. The depth of ploughing, which 
averages from 5 to 8 inches, varies with the 
nature of the soil and crop. The breadth varies 
with the depth and type of plough. 

Plough -Monday, in England, the first Mon- 
day after Twelfth Day. On Plough Monday the 
ploughmen in t he northern part of England used 
to draw a plough from door to door, and beg 
money (plough money) for drink. 

Plover, the common name of a number of 
cosmopolitan birds belonging to Charadrius and 
allied genera. They are gregarious, and most of 
them are partial to the muddy borders of rivers 



and marshy situations, subsisting on worms and 
various aquatic insects; but some of them affect 
dry, sandy shores. Their general features are: 
bill long, slender, straight, compressed; nostrils 
basal and longitudinal; legs long and slender, 
with three toes before, the outer connected to the 
middle one by a short web; wings middle-sized. 
Most of them moult twice a year, and the males 
and females are seldom very dissimilar in appear- 
ance. All lay their eggs on the ground, but do 


not construct a nest. They run much on the 
soil, patting it with their feet to bring out the 
worms, &c. The golden plover (Charadrius 
pluvidlis), also called yellow and whistling 
plover, is the best known. Another familiar 
species is the green plover, peewit, or lapwing 
(Vanellus cristaius)^ of which the olive-green 
dark-spotted eggs arc considered a delicacy by 
epicures. 

Pliicker, .Tulius, German mathematician and 
physicist, was born in 1801, died 18G8. He studied 
at Bonn, Heidelberg, Berlin, and Paris. He was 
appointed ordinary professor of mathematics at 
Halle in 1834, and at Bonn in 1836. At Halle 
he published System der analytischen Geometries 
and at Bonn Theorie der algehraischen Curven, 
He was the first to use the method of abridged 
notation in co-ordinate geometry. The six 
important equations connecting the number of 
singularities of various kinds in an algebraic 
curve are still known as Pluckcr’s equations. 
In 1847 Pliicker was made professor of physics 
at Bonn. He did some notable work in mag- 
netism, and was the originator of the idea of 
spectrum analysis. In 1865 he returned to 
mathematics, and invented the system of line 
geometry. His >vork on this subject was left 
iinlinished, but was completed and published 
by his assistant and pupil Felix Klein, after- 
W'ards professor at Gottingen, and one of the 
most distinguished mathematicians of the end 
of the nineteenth and beginning of the twentieth 
centuries. 

Plum (Prunus), a genus of j)lants belonging 
to the nat. ord. Rosacea?, sub-ord. Amygdaleae. 
About a dozen species are knowm, all inhabiting 
the north temperate regions of the globe. They 
are small trees or shrubs, with alternate leaves 
and white flowers, cither solitary or disposed in 
fascicles in the axils of the leaves. The common 
garden plum (P. domestica), introduced from 
Asia Minor, is the most extensively cultivated, 
and its fruit is one of the most familiar of the 
stone-fruits. The varieties are very numerous, 
differing in size, form, colour, and taste. Some 
are mostly eaten fresh, some are dried and sold 
as prunes, others again are preserved in sugar, 
alcohol, syrup, or vinegar. They make also 
excellent jams and jellies, and the syrup from 
stewed plums forms a refreshing drink for in- 
valids, and a mild aperient for children. Perhaps 
the most popular of all is the greengage. A very 
easily grown sort is the P. damascena or damson. 
The wood of the plum tree is hard, compact, 
traversed with reddish veins, susceptible of a 
fine polish, and is frequently employed by turners 
and cabinet-makers. The sloe or black-thorn (P. 
spinosa) is a species of wild plum bearing a small, 
round, blue-black, and extremely sour fruit, 
which is made into sloe-gin and prune-wine, the 
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latter being chiefly employed by distillers, wine of water may be the only one obtainable. Under 


and spirit merchants, &c., for fining, colouring, 
purifying, and mellowing spirits. 


these conditions cisterns require to be fixed at 
high levels in buildings, in order that water 


Plumbagina'ceae, or Plumbagin^ese, a may be stored ready for UvSe. In these cases 
natural order of gamopetalous dicotyledons, water is more liable to pollution, owing to dirt 
consisting of (chiefly maritime) herbs, somew^hat or foreign matter gaining access to the cisterns, 
shrubby below, with alternate leaves, and regular or a storage receptacle itself may be the cause 
pentamerous, often blue or pink flowers. As garden of water pollution. 

plants nearly the whole of the order is much Dmiestic Hot - wafer Supplies, — Water for 

prized for beauty, particularly the Statices. The domestic purposes may be heated by a boiler 

common thrift or sea-pink (Armeria rnaritima), 

with grass-like leaves and heads of bright-pink 

flowers, is a familiar example. The type of this ® 

order is the genus Plumbago. It consists of ^ 

perennial herbs or undershrubs, with pretty 

blue, white, or rose-coloured flowers in spikes at j 

the ends of the branches. P. is employed j li ! 

by beggars to raise ulcers upon their bodies to ^ T'" 

excite pity. Its root contains a peculiar crystal- ^ . 

lizable substance which gives to the skin a lead- p|r||il I 

grey colour, w'hence the plant has been called | ij' || c| 

leadwort, | \ k ' 

Plumbing. During more recent times the \ 

work of the plumber has changed, and instead / 

of being merely a worker with lead, as the 

name implies, he has developed into a domestic [supplies to! 

engineer. His work chiefly consists of lay ing or 

fixing piping, outside or inside buildings, for ... . 1 .i. , 1 

distributing either hot or cold water to the 
various points required; of taking the cold- ^ . 

water supjflics from street mains, or from wells, 1 

streams, or other available source; of erecting 

the various sanitary fixtures in buildings; of supeur to sink 

conveying waste discharges from sanitary iix- ^ 

turcs to the drainage system; of executing Ul 

drainage work, and observing that all liquid | )' 1 

waste-discharges are effectively disposed of, 

either by being discharged into a sewer, or 

into a private seTvage-purification system; of — — — — - 

taking precautions to prevent the contamina- i lot- water Supply by 'lank System 

tion of the water-supply after it has left the tank The 

street mains, or wells, or streams; of prevent- may^’eXcr^termmate ove^ 

ing sewage gases or drain air gaining access to system or be earned through the roof and bent over as at b 

habitable buildings, and all enclosures where the <-, Draw-off pipe for hot-water tank. 

presence of these gases would be detrimental nr ir 

to health; of rendering roofe watertight, behind a fire, either in a j> 


SUPPLIES TO 

lavatory J 

AND BATHT 


SUPPLY TO SINK j 


Hot- water Supply by 'lank System 

A. Air and steam escape pipe from ^‘O^-water tank. The 
end of the pipe may either terminate over the 


behind a fire, either in a ,dlting-Toom or in 


to neaitn; oi renaermg ruois waicinsnt., i the 

and of conducting the rain-water intercepted a kitchen range. gas- \ ^ ^ 

by roofa into the drainage of exeenting piac* of u coa or an 


gas-fitting work for either lighting, heating, 
cooking, or for power purposes; and of erect- 


boiler may be used. The principle is the same 
in either case, and a complete system consists 
of a heater or boiler, hot-water storage-tank, 


ing centralized systems for the warming of of a heater or 301 er, ^ s ^ ’ 

buildings circulating pipes between the boiler and hot w au 

Cold-water Supply,— 'SSfhon water is obtained storage-tank, an 
from a Local Authority or Water Board it is cistern, and piping or 

supplied on either the ‘ constant ’ or intermittent water. At the ou se which the boiler 

principle. More commonly the supply is con- w <itL”iLide the boiler has its 

slant, and this minimizes the risks of pollution, is made, and t . . . . contact with 

as the water is fresh and there is no need to temperature raised by hot 

store it in cisterns. In high-lying districts an the heated , convection owing to 

intennittent, or partially intermittent, supply storage-tank is hea c y 
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its circulating between the boiler and the tank. 
The outflow of water through any draw-off tap 
is directly due to the w^ater-pressure in the 
overhead cistern, and the outflow is not in- 
fluenced by the temperature of the water itself. 

Drainage Work, — ^Drain pipes may be either 
of iron or of earthenware, the former material 
being the more suitable where drains require to 
be laid through buildings, or where work of a 
high-class character is required. The principal 
points requiring attention arc: drains should 
be laid in straight lines on firm beds between 
changes of direction, be suitably jointed, made 
readily accessible, be well ventilated throughout 
their entire length, be laid with gradients that 
yield a self-cleansing velocity, be as simple and 
short as practicable, whilst all gully traps should 
be avoided that are not absolutely necessary. 

Soilt Waste^ and Rain-water Pipes, — The pipes 
for carrying off the waste matter from sanitary 
fixtures, and those for conducting the rain- 
water from roofs, are usually of cast iron. Soil 
pipes are sometimes made of lead, but this 
material is unsuitable for long waste pipes 
through which hot and cold water alternately 
flow. The usual method is to discharge the 
waste matter from water-closets through pipes 
quite distinct from those that convey the waste 
water from sinks, baths, and lavatories. There 
is, however, a movement to simplify the present 
practice, and to make use of fewer pipes. The 
details of construction of all sanitary work are 
regulated by by-laws that are put into operation 
by Local Authorities through sanitary inspectors, 
health officers, or other officials. 

Sanitary Fixtures. — The features that should 
be incorporated in all these fixtures are simpli- 
city of construction and cleanliness. For general 
buildings water-closets take two principal forms, 
the * wash-down ’ and ‘ siphonic ’ types. In the 
former the pans are cleansed by the force and 
body of flushing water that carry the waste 
matter forward and through the trap. In the 
siphonic form the contents of the basin are 
removed by siphonage, instead of depending 
upon the impact of the flushing water. Lava- 
tories, baths, and sinks should be provided with 
large accessible overflows and waste outlets, and 
be free from inaccessible parts in which filth may 
accumulate. 

External Roof Work, — In order to render roofs 
watertight where two or more intersect, or where 
chimneys or other forms of construction pass 
through them, or where the roof comes in con- 
tact with walls, or where large flat surfaces 
interpose, lead work is usually carried out. 
Sheet lead has the advantages that it can be 
simply worked into various shapes and readily 
applied. Lead work is also durable, and can be 
executed at reasonable cost. Sheet copper or 


zinc is occasionally substituted for lead where 
a lighter material is desirable or necessary. 
Copper is a very serviceable material but more 
costly to apply, whilst zinc is unsuitable in 
towns and manufacturing districts on account 
of its tendency to corrode. Zinc may, however, 
be used in country districts where sulphurous 
fhmes are absent. 

Lead Burning is a method of jointing lead 
work. It is displacing soldering in many cases, 
owing to its lower cost. A blow-pipe is used 
for lead burning, and the gases employed are 
usually hydrogen and atmospheric air, or coal- 
gas and oxygen. Each combination of gases, 
when ignited and in the right proportions, pro- 
duces a hot clean flame. There are different 
ways in which burnt joints arc made, but, 
speaking briefly, they are formed either by 
overlapping the edges of the lead and fusing 
the one into the other by the blow-pipe flame, 
or by fusing the edges to be joined with an 
additional body of material that is supplied 
by a thin bar or strip of lead, as the joint is 
being made. 

Plume-bird, the Epimdehus magnus, or long- 
tailed bird of paradise, with plumage showing the 
most brilliant hues of scarlet, emerald, violet, 
and ultramarine. It is a native of New Guinea. 

Plume-moths (Pterophoridae), a small family 
of moths remarkable for having their wings split 
up into a number of plumes, usually the fore- 
wings into two and the hind-wings into three. 
The white plume-moth {Pterophdrus pentadac* 
tplus) is a pretty insect with snowy white wings, 
and is common in gardens. 

Plumer, Herbert Charles Onslow, first Baron, 
British soldier, was born 13th March, 1857, and 
joined the Royal Army (Yorkshire and Lancashire 
Regiment) in 187G. lie served in the Sudan 
(1884), commanded a mounted force during the 
Matabele Rising in South Africa (1896), and 
raised the Rhodesia Field Force which he com- 
manded during the South African War (1899- 
1902), During the latter campaign he w^as made 
a c,B. and aide-de-camp to the queen, and at 
its close he became major-general. Until the 
outbreak of the European War he successively 
held the posts of brigade-commander (1902-4), 
quartermaster-general (1905), Fifth Divisional 
commander (1905), and Commandcr-in-Chief, 
Northern Command (1911-4). He was knighted 
in 1906, and promoted lieutenant-general in 
1908. 

In May, 1915, General Plumer was appointed 
to command the Second Army on the Western 
front (European War), and was practically 
inactive during the years 1915 and 1910. On 
7th June, 1917, he gained a decisive victory at 
Messines, and was subsequently employed in 
consolidating the Allied positions in the Ypres 
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salient. After the Italian disaster at Caporetto, 
Plumer was dispatched with Allied reinforce- 
ments to the basin of the Po (Nov., 1917), but 
was urgently recalled in March, 1918, to com- 
mand the Second Army prior to the great German 
offensive. During the British advance which 
commenced in Aug., 1918, General Plumer was 
distinguished for his strategy, foresight, and com- 
plete command of affairs, and was largely in- 
strumental in ridding Belgian Flanders of the 
obstinate and desperate Hun. In 1919 he was 
made Field-Marshal and was raised to the peerage 
as Baron Plumer of Messines and Bilton, receiving 
also a grant of £80,000. After commanding the 
Army of Occupation on the Rhine, he was 
appointed Governor and Commander-in-Chief of 
Malta, where he took up ofliee in June, 1919. 

Plumstead, a distri(;t of London forming part 
of the metropolitan borough of Woolwich. It 
is in Kent, 11 i miles from Charing Cross, and is 
served by the South-Eastern & Chatham Railway, 
and by tramways and omnibuses. Pop. 72,000. 

King Edgar gave Plumstead Manor to the 
Augustinian foundation at Canterbury (a.i>. 900), 
and it passed in the eighteenth century to Queen’s 
College, Oxford. Plumstead Marshes (2000 acres) 
were walled in by the monks of the twelfth-cen- 
tury Augustinian foundation, liCsnes Abbey, but 
were submerged between 1,527 and 1.503, when 
the work of reclamation was begun. 

Plu'mule, in botany, that part of the seed 
which grows into the shoot of the future plant. 



1, Embryo of Pea laid open 

2. Germinating Bean 

P, Plumule. D, The depression 
in one cotyledon where the plumule 
lay. R, Radicle, c, Cotyledons. 

In the seeds of the bean, 
horse - chestnut, &c., the 
plumule is distinolly visible, 
but in plants generally it is 
scarcely perceptible without 
the aid of a magnifying glass, 
and in many it does not appear till the seed 
begins to germinate. 

Pluralism, in metaphysics, is the doctrine 
which maintains that being and reality can be 
reduced to a multiplicity of relatively inde- 
pendent, single elements. It is thus the an- 
tithesis of singularism (monism), which teaches 
VOL. IX 
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that multipHcity is appearance and not reality. 
Pluralists are: Democritus, Leibnitz, Lotze, 
Haeckel, and others. Some of the pluralists 
taught a materialistic pluralism (atomic theory), 
others a spiritualistic pluralism (monads). None 
of these pluralists, however, denied the absolute 
unity of the universe. Modern pluralism, on the 
contrary, denies the fundamental completeness 
of the universe, and conceives reality as in a 
state of becoming. Tlie unity of the universe 
is not to be sought in the past and retrospectively, 
but in the future and its possibilities. The new 
pluralism has been championed in recent times 
by W. James. See Pragmatism, 

Plurality, in ecclesiastical law, signifies the 
holding by the same person of two or more 
benefices. Pluralities were forbidden by the 
canon law, but the bishops and the Pope as- 
sumed the right of granting dispensations to 
hold them. They were prohibited by the Coun- 
cils of Chalcedon (451), Nicaea (787), and Lateran 
(1215). In England pluralities in the Church are 
forbidden excepting in particular cases, such as 
where two livings are within 3 miles of each 
other, and the value and population small. 

Plush, a fabric similar to velvet, from which 
it differs only in having a longer and denser 
pile. The pile is fonned from cotton, silk, or 
other warp yarns; thus imitation sealskins have 
a pile which when dyed resemble'^- the real 
article. During the operation of weaving, wires 
are inserted under the warp yams, and the 
upper bends of the loops thus formed tc cut 
by a knife edge on the end of the wire as the 
latter is withdrawn mechanically. The pile 
threads are naturally bound securely to the 
foumlation of the fabric, in the formation of 
which yarns spun from other fibres are used. 
Several wires are used, and they are drawn out 
one by one. Two fabrics are often woven face 
to face, and the pile threads which bridge the 
gap between the two cloths are cut in the loom 
as the two cloths are being woven, or else cut 
after the fabrics leave the loom. This method 
of weaving is termed ‘ double-plush * weaving, 
and its chief advantage is that no wires are 
required for the operation. Jn some looms for 
double-plush weaving, however, another advan- 
tage obtains in that t wo shuttles arc sent across 
simultaneously, one for each cloth. Such cloth 
is manufactured in several countries, e.g. Great 
Britain, America, France, Germany, and the 
products used for curtains, upholstery, and the 
like 

Plutarch, Greek biographer and miscellaneous 
writer, was born about a.d. 4((, and died about 
AD. 120. His native town was Chseronea, m 
BoEi)tia, where he spent much of his 
where he died. He was educated at Athens, 
and spent some years at Home, where he lec- 

23P 
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tured on philosophy and (according to a medi- 
aeval authority) acted as tutor to the future 
Emperor Hadrian. This is almost all that is 
known about the life of Plutarch. Plutarch’s 
reputation rests upon his Parallel Lives, a col- 
lection of forty-six biographies arranged in 
pairs, each pair consisting of a Greek and a 
Roman whose careers or characters were more 
or less alike. This book had an influence upon 
the Revival of Learning greater, perhaps, than 
that of any other book, and it did more to 
interpret ancient Greece and Home to modern 
Europe than many works of greater creative 
genius. Plutarch did not intend to write history 
but biography; he rightly argued that a man’s 
character was shown not so much by his be- 
haviour in the crises of his life as by his ordinaiy 
conversation, and by his jests and apophthegms. 
His biographies, accordingly, are admirable speci- 
mens of portrait-drawing; though he has done 
much research and consulted many authorities, 
his work is alive, not “ made tongue-tied by 
authorities Plutarch is one of the few authors 
who lose little by being read in a translation. 
Amyot’s famous translation into French is more 
accurate but hardly less renowned than the 
English version of it by Sir Thomas North. 
Shakespeare used North’s translation when writ- 
ing Julius Ccesar, Coriolanus, and Antony and 
Cleopatra, Plutarch’s other writings, above sixty 
in number, are grouped under the general title 
of Moralia, These works vary greatly in value, 
some of them being highly entertaining, some 
preserving important information, and some 
being devoid of interest. A few of the last class 
at any rate are not genuine. These treatises 
deal with such subjects as The Cessation of 
Oracles, The Education of Children, and The 
Ill-nature of Herodotus , — Bibliography: R. C. 
Trench, A Popular Introduction to Plutarch', 
J. Oakesmith, The Heligion of Plutarch as 
expounded in his Ethics', Sir J. P. Mahaffy, 
Silver Age of the Greek World, 

Pluto, in classical mythology, the god of the 
infernal regions, the ruler of the dead. He was 
a son of Cronus and Rhea, a brother of Zeus 
(Jupiter) and Poseidon (Neptune), and to him, 
on the partition of the world, fell the king- 
dom of the shades. He married Persephone. 
By the Greeks he was generally called Hades, 
and by the Romans Oreus, Tartarus, and l)is 
Pater. The worship of Pluto was extensively 
spread among the Greeks and Romans. The 
cypress, the box, the narcissus, and the plant 
adiantum (maiden-hair) were sacred to him; 
oxen and goats were sacrificed to him in the 
shades of night, and his priests were crowned 
with cypress. He is represented in gloomy 
majesty, his forehead shaded by his hair, and 
>^ith a thick beard. Ip his hapd he holds a twp- 


forked sceptre, a staff, or a key; by his side 13 
Cerberus. 

Plutonic Rocks, crystalline rocks, such as 
granites, greenstones, and others, of igneous 
origin, which have consolidated at great depths 
below the surface of the earth. They are dis- 
tinguished from those called volcanic rocks, 
although both series are igneous, the volcanic 
rocks having solidified at or near the surface. 

Plutus, in Greek mythologj’^, the god of 
riches, to be distinguished from Pluto (q.v.). 
Zeus struck him blind because he confined his 
gifts to the good; and he thenceforth conferred 
them equally on the good and the bad. His 
residence was under the earth. Plutus is the 
subject of the last, the most freely annotated, 
and the least amusing of the eleven extant 
comedies of Aristophanes. 

Pluvlose, the month of rain, the fifth month 
of the French Republican calendar, beginning 
on 2()th, 21st. or 22nd Jan., and ending 19th, 
20th, or 21st Feb. 

Plymouth (plim'uth). a seaport, municipal, 
parliamentary, and county borough of England, 
in Devonshire, at the head of Plymouth Sound, 
between the estuaries of the Plym and Tamar; 
served by the London & South-Western and 
Great Western Railways. Taken in its largest 
sense, IPy mouth comprehends what are called 
the ‘ Three Towns ’, or Devonport on the west, 
Stonehouse in the centre, and Plymouth proper 
on the east. Plymouth proper covers an area of 
about 1 sq. mile, the site being uneven and some- 
what rugged, consisting of a central hollow and 
two considerable eminences, one on the north, 
forming the suburbs, and the other, called the 
Hoe, on the south, laid out as a promenade and 
recreation ground. The old Eddystone Light* 
house has been re-erected in Hoe Park, which 
also contains a statue of Sir Francis Drake by 
Boehm. The top of the Hoe offers magnificent 
land and sea views. The guild-hall, a Gothic 
building, is the finest modern edifice (1870-4), 
and has a tower nearly 200 feet high; among 
other buildings are St. Andrew’s Church and 
the Athenajum. The citadel, an obsolete forti- 
fication built by Charles II, is another object 
of interest. The manufactures are not very 
extensive, and chiefly connected with ships’ 
stores for the naval depot at Devonport; but 
the fisheries are valuable, and IMymouth has 
a large export and coasting trade. Its chief 
importance lies in its position as a naval station. 
Thanks to extensive and sheltered harbours, 
Plymouth rose from a mere fishing-village to 
the rank of foremost port of England under 
Elizabeth, and is now as a naval port second 
only to Portsmouth. The Western Harbour, or 
the Hamoaze (mouth of the Tamar), is speciully 
devoted to the Royal Navy, and here (in Devon- 
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port, q.v,) are the dockyard, and Keyham steam- 
yard; the victualling yard, marine barracks, and 
naval hospital being in Stonehouse. The harbour 
accommodation of Plymouth proper consists of 
Sutton Pool and the Great Western Railway 
Docks in Mill Bay, with the Catwatcr, or estuary 
of the Plym. It is supplied with water from 
Dartmoor by a lent or channel constructed by 
Sir Francis Drake. Subsequent to the European 
War, Plymouth ‘ adopted ’ the town of Estaires. 
Pop. (1921), 209,857. 

Plymouth, a town of Massachusetts, United 
States, the county seat of Plymouth county, 
on the Plymouth Harbour arm of Cape 
Bay; served by the New York, New Haven, & 
Hartford Railway, by electric-traction lines, and 
by steamers (in season) to Boston. There are 
many interesting landmarks and curiosities. Ply- 
mouth was the scene of the landing of the Pil- 
grim Fathers in 1620, and the exact spot is 
marked by a granite boulder known as Plymouth 
Rock. Pop. 14,000. 

Plymouth, the capital of the Island of Mont- 
serrat (q.v.). Leeward Islands, West Indies. Pop. 
(1921 ), 1709. 

Plymouth Brethren, a Protestant sect which 
first appeared at Plymouth in 1830, and has 
since considerably extended over Great Britain, 
tlie United States, and among the Protestants 
of France, Switzerland, and Italy. They object 
to national Churches as being too lax, and to 
dissenting Churches as too sectarian, recognizing 
all as brethren who believe in Christ and the 
Holy Spirit as his Vicar. They acknowledge no 
form of Church government nor any office of 
the ministry, all males being regarded by them 
as equally entitled to ‘ prophesy ’ or preach. 
At first they were also called Darbyites, after 
John Nelson Darby, originally a barrister, sub- 
sequently a clergyman of the Church of England, 
to whose efforts their origin and the diffusion 
of their principles arc mainly to be ascribed. 
They entertain millenarian hopes, baptize adults, 
and administer the sacrament, which each takes 
for himself, each Sunday, At their meetings a 
pause of unbroken silence ensues when no one 
is moved to speak. They hold both civil govern- 
ments and ecclesiastical organizations to be under 
divine reprobation, the fonner as atheistic, the 
latter as in a state of apostasy. 

Plymouth Rock Fowl. See Poultry, 

Plymouth Sound, an arm of the sea, on the 
south-west coast of England, between the coun- 
ties of Devon and Cornwall. It is about 3 miles 
wide at its entrance, bounded by elevated land, 
which descends abruptly to the sea. It contains 
Drake Island, which is fortified, and is protected 
by the Plymouth Breakwater, 1 mile long. 

Pneumatic Dispatch, a system of trans- 
mitting papers, money, and other small articles 
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fn hollow carriers forced or drawn through tubes. 
This is the method used by the British post 
office for the conveyance of telegraph forms 
from the post offices in the central districts of 
large towns to the general post offices. The 
‘ carriers ’ are forced or drawn through tubes 
passing underground. Compressed air, usually 
at 10 lb. per square inch, or a vacuum of gener- 
ally OJ lb. per square inch provides the propelling 
force. The tubes in this case are made of lead 
and 3, 2^, or IJ inches diameter, the medium 
size being generally used. When manufactured, 
the tubes are in 28-feet lengths, and are laid in 
wooden troughs for protection during handling. 
Every care is taken to ensure that the tubes 
are circular, of uniform diametc., and smooth. 
The tubes are joined up in position, the joint 
being made while a steel mandril occupies the 
tubes at the butted ends to ensure smoothness 
and correct diameter. Iron pipes are passed over 
the lead ones for protection before the earth 
is replaced and the road made up. The carriers 
are cylindrical tubes of gutta-percha covered 
with felt, and a little over 0 inches long. A 
‘ skirt ’ projects beyond the open end of the 
carrier, and is useful in preventing leaks. The 
speed of the carrier is roughly stated as from 
20 to 30 miles an hour in tubes not exceeding 
I mile in length. 

The tubes used in installations inside offices 
and warehouses are generally made of brass or 
copper. The circuit in this ease is provided with 
loop connections to the various departments. 

Pneumatic Power Transmission. Com- 
pressed air is a very serviceable and effective 
medium for the transmission of power. In large 
engineering works and shipbuilding yards it is 
customary to have a central air - compressor 
station from which pipes convey compressed air 
to pneumatic tools of all characters. In the 
installation at the Armstrong Naval Shipbuilding 
Yard at High Walker on Tyne there are eight 
electric-driven air-compressors, capable of raising 
the pressure of a total of 13,600 cubic feet of 
free air per minute to 100 lb. per square inch. 
The total horse-power is 2.500. The compressed 
air is stored in a cylindrical steel tank 30 feet 
high and 8 feet diameter. From the store the 
air is conveyed through mains, 14 inches diam- 
eter, to the various sections of the works, and 
smaller pipes within the departments are tapped 
at various points to provide air-supply for the 
tools. 

Air-compressors of this character have a form 
somewhat resembling that of a steam-engine, 
but their internal construction is different in 
many respects. The cycle is commonly per- 
formed on both sides of the piston, but sometimes 
the cylinder to one side of the piston is used for 
the first stage in the compression, and to the 
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other side for the high-pressure operations. As 
air is compressed some part of the energy ex- 
pended is used in raising the temperature. This 
loss is reduced by the use of an elFicient cooling 
system, comprising water-jackets and injection- 
jets. When two-stage compression is used, the 
air is passed from the low-pressure cylinder to 
an intercooler, where its temperature is reduced 
before it passes into the high-pressure cylinder. 
These intercoolers consist of simple cast-iron 
vessels, through which the air is made to take a 
circuitous path between tubes or metal faces 
kept cool by running water. 

Small portable air-compressors driven by 
petrol- or paraflin -engines have been intro- 
duced into engineering. Pneumatic hammers, 
chipping-tools, and grinding-machines are very 
useful in welding work where repairs have to 
be made without removing the parts of the 
broken structure to an engineering works. In 
such cases they receive their air-supply from 
these small units. 

In Britain it is common for public authori- 
ties or limited companies to supply electricity, 
gas, and water under pressure to power users, 
but the supply of compressed air for some 
reason or another has received little, if any, 
attention. Compressed air provides a means 
of economical power transmission which has 
many advantages. In Paris compressed air 
is supplied by a public company from two 
central stations through many miles of piping, 
the most distant point of delivery being about 
5 miles from the station. Small tradesmen use 
air-motors, frequently old steam-engines, to drive 
their machines. The air-supply is usually passed 
through pipes placed in the stove, so that a 
certain amount of pre-heating can be obtained. 
Tlie actual amount of work obtained from each 
pound of air used is proportional to the absolute 
temperature of the air at entry. 

An attempt was made in 1887 to prevent the 
formation of ice and snow in the ports of an 
air-motor by the simple expedient of pre-heating 
the air, and it is said that it was during these 
tests that the great gain in economy produced 
was first noticed. A system of power transmis- 
sion which permits the consumer to increase the 
efficiency of his power plant by using a small 
amount of the waste heat from his stove has 
much to recommend it. Compressed air is used 
to a large extent in coal-mines for the operation 
of coal-cutters. Other uses are referred to in the 
article Compressed Air. 

Pneumatics, that branch of physics which 
treats of the mechanical properties of elastic 
fluids, and particularly of atmospheric air. The 
chemical properties of elastic fluids (air and 
gases) belong to chemistry. Pneumatics treats 
of the weight, pressure, equilibrium, elasticity. 


density, condensation, rarefaction, resistance, 
motion, &c., of air; it treats also of air con- 
sidered as the medium of sound (acoustics), and 
as the vehicle of heat, moisture, &c. It also 
includes the description of those machines 
which depend chiefly for their action on the 
pressure and elasticity of air, as the various 
kinds of pumps, artificial fountains, &c. The 
weight of the air, and its pressure on all 
bodies on the earth’s surface, were quite un- 
known to the ancients. Their discovery is due 
to Torricelli, who gave the correct explanation 
of the failure of a suction-pump to raise water 
beyond a certain height, a fact which had been 
observed by Galilei, See Aeronautics; Air-pump; 
Atmosphere; Barometer; Diving-bell; Gases, Pro- 
perties of; Hydrostatics; Manometer; Pumps. 

Pneumonia. Several diseases are caused by 
the germ known os the pneumococcus, of which 
lobar and lobular pneumonia are the most 
important. 

Lobar pneumonia is an acute infection char- 
acterized by inflammation of the lungs, with 
severe toxarmia and fever, and usually ending 
by crisis. The disease was known to Hippocrates 
and the old Greek physicians, and since then 
has apparently been well known to each suc- 
cessive generation of medical practitioners. It 
is one of the most widespread and fatal of all 
acute diseases, and is world-wude in its distri- 
bution. It is common in Great Britain, and 
even more common in the United States of 
America. It attacks all ages, but in young 
children the pneumonia is much more likely 
to be of the lobular type (broncho-pneumonia), 
while lobar pneumonia is found frequently in 
adolescence, young adults, middle life, and the 
elderly. 

Males are more frequently affected than 
females, because of their greater liability to 
exposure to cold and hardship, which are, 
along with alcoholism, the most prominent 
predisposing causes. Any debilitating cause, 
however, renders a person more susceptible, 
and in no other acute disease are recurrences 
so frequent. Climate does not appear to have 
much influence, as it prevails equally in hot 
and cold countries, but the dry, overheated 
air of the houses in America, with the contrast- 
ing cold out of doors, favours catarrhal infec- 
tions in the air-passages, and explains in part 
the high incidence of the disease there. Almost 
all the statistics show that the disease is most 
ftequent in the late winter and early spring 
months. In considering the conditions that 
favour infection, it has to be remembered that 
the majority of people harbour the germ of 
pneumonia in the mouth or nose or throat, 
and that the virulence of the germ varies at 
different periods. It thus becomes a contest 
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between the degree of resistance and the viru- 
lence of the germ, and such factors as catarrh 
of the upper air-passages, exposure to cold, 
alcoholism, &c., lower the resistance and give 
the germ, till then held in check, a chance to 
establish itself and produce the acute infection. 

Probably the incubation period is very short, 
and, as a rule, the disease starts abruptly with 
a severe, well-marked chill. This may be so 
sudden that a rigor sets in when a person is 
at work or going about. There is a rapid rise 
of temperature, with headache and general pains, 
and in a short time there follows definite and 
very severe pain in the affected side of the 
chest. After two or three days the typical 
pneumonia picture is seen. The patient lies 
flat in bed, usually on the affected side, with 
flushed face and giving short rapid breaths, 
accompanied by an expiratory grunt. The alac 
of the nose diialc willi each breath; the eyes 
are bright, often with unecpial pupils; herpes 
appear on the lips. The patient has an anxious 
expression, giving frequent short coughs which 
cause marked pain, and there is a tough, blood- 
stained spit. This state continues, or may 
become worse, and death occurs, either from 
early heart failure, or more frequently from 
the action of the poison on the vasomotor 
centres, causing a progressive lowering of the 
blood-pressure. 

On the other hand, after about a week the 
crisis may take place and the patient recover. 
The crisis, which may appear as early as the 
third day and as late as the twelfth, is usually 
seen about the seventh day, and with it there 
is a very rapid fall of temperature, with a 
marked abatement of the symptoms. Usually 
there is abundant perspiration, and the patient 
falls into a comfortable sleep. There is always 
a certain degree of pleurisy (q.v.) present when- 
ever the inflammation reaches the pleural mem- 
brane, and this is the cause of the very severe 
local pain. The most common complications arc 
pericarditis, endocarditis, and meningitis. Re- 
lapses arc rare, but recurrences after a period 
of time are common, and a person may have 
several attacks of pneumonia. Convalescence is 
rapid, and it is uncommon to liavc sequela;. 
The mortality varies according to the age of 
the patient. Between the ages of twenty and 
thirty it is about 20 per cent, between thirty 
and forty about 00 per cent, after that with 
each decade it rises till above the age of sixty 
over one-half of those attacked die. 

Lobular pneumonia, or broiicho-pncumonia, 
is an acute infection of the smaller air-passages 
and the related lobules. The disease may be 
either primary, and set in without any previous 
bronchitis, or it may be secondary to bronchitis 
in measles, whooping-cough, diphtheria, influ- 


enza, scarlet fever, and other infectious diseases. 
The primary form usually attacks children under 
two years, while the secondary type, more fre- 
quently seen, follows the infectious diseases, and 
causes more deaths than are due directly to the 
fevers themselves. Secondary broncho-pneu- 
monia may further arise when some foreign 
body gets into the smaller bronchial tubes, and 
occurs in cases of loss of sensation of the larynx, 
as in coma, after operations about the mouth 
or nose, in tracheotomy, and in cancer of the 
larynx. It is known as aspiration pneumonia. 

Most cases of broncho-pneumonia are in children 
under five years, and it has been found that 
rickets and diarrhcca are marked predisposing 
causes. It is widespread, but prevails most 
extensively among the poorer classes. The pri- 
mary form sets in abruptly, and runs a somewhat 
similar course to lobar pneumonia, but does not 
terminate with such a definite crisis, while the 
secondary form does not terminate by crisis at 
all, but by a gradual fall of temperature, called 
lysis. It begins as a bronchitis, and usually follows 
measles or one of the infectious diseases, when, 
after a diminution of the original fever symp- 
toms, there is an accession of fever with cough, 
rapid breathing, and increased pulse, and the 
child becomes very ill. 

The primary form is not nearly so serious or 
fatal, as when in its secondary forir. broncho- 
pneumonia attacks a child already weakened and 
debilitated by some other disease. 

The death-rate in children is between JO and 
40 per cent, and it has been observed that thin, 
wiry children stand the attack better than the 
fat, flabby ones. 

Aspiration pneumonia, which usually occurs 
in adults, is a very fatal disease. Care of a child 
during measles, whooping-cough, and similar 
diseases can do much to prevent the onset of 
broncho-pneumonia, and for this purpose the 
most important measures are avoidance of chill 
and attention to catarrh of the nose and throat. 

In all forms of pneumonia careful nursing and 
constant watch over the patient’s condition are 
essential, and many cases which arc dangerously 
ill for several days may be brought over the 
critical period by these steps. 

Pndm-penh, the capital of Cambodia, French 
Indo-China. It lies at the head of ocean-going 
navigation on the Mekong River, and has good 
quays and embankments. There is a large trade, 
and there is a cotton-ginning mill at Khsach- 
Kandal, an adjacent hamlet. Cattle-breeding is 
a native industry in the district between Pndm- 
penh and Manila. Good roads lead from the 
town (1) to the Gulf of Siam, and (2) to the dis- 
trict south-west of the lakes. Ihidm-pcnh has 
been almost entirely rebuilt by the French, and 
is traversed by boulevards. The principal build- 



;s are of an ecclesiastical nature, and include 
• palaces of the Buddhist priests and the 
joda. Pop. 87,870. 

Po (ancient Padus or Erid&nus), the largest 
er of Italy. It rises on the confines of France 
1 Piedmont in Monte Viso, one of the Cottian 
js, and flows through Piedmont, Lombardy, 
i Venetia to the Adriatic (about 450 miles), 
divides the great plain of Lombardy into 
) nearly equal parts, receives many streams 
ring south from the Alps, and others that 
V north from a part of the Apennine range, 

I serves as an inland water-way for over three- 
irtera of its course. The total catchment area 
.bout 28,000 sq. miles. Its principal affluents 
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: on the left, the Baltca, Scsia, Ticino, Adda, 

I Mincio; on the right, the Tanaro, Trebbia, 

I Panaro. The Po, in spite of embankments, 
, is the cause of frequent inundations, espe- 
ly near its mouth. The Adriatic Sea is a 
ndered area like the western basin of the 
iiterranean, and it has probably sunk in 
es so geologically recent that the ancestors 
he jackals, that lived till lately on the Island 
^aernan, off Dalmatia, may have walked there 
rland. The basin of the Po (or Plain of Lom- 
dy) occupies a depression (part of the foun- 
ed area) between the Alps and the Northern 
3nnincs, and is a landward continuation of 
depression, the lower part of which is occupied 
the Adriatic. 

*oa, a large genus of grasses, natives of 
iperatc countries. Many are useful pasture 
sses, e.g, P. pratensis (smooth-stalked meadow- 
ss) and P. trivialis (rough-stalked meadow- 
ss); P. ncmoralis is valuable for lawns. P. 
iim is one of the commonest of weeds, 
^caching, in English law, a term applied 
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to the act of unlawfully trespassing on another’s 
property for the purpose of stealing or killing 
game, or of catching fish. For the law relating 
to game, see Game Laws. In England, when a 
person’s land adjoins a stream where there is 
no ebb and flow, that person is assumed to have 
an exclusive right to fish in the stream as far 
as his land extends, and up to the middle of 
the stream; and so also when a person’s land 
encloses a pond, the fish in that pond belong to 
him. Where several properties arc contiguous 
to the same lake, the right of fishing belongs to 
the proprietors, in proportion to the value of 
their respective titles. Generally the public 
have the right of fishing in a public river, that 
is, one in which there is ebb and flow; but an 
exclusive right is held by some proprietors by 
virtue of royal franchises or otherwise. Persons 
who in the daytime angle for fish in waters 
where they have no right or leave are liable 
to have their tackle seized by the owner of the 
land or fishery, or his servant, and if they submit 
they are liable to no other penalty. The owner 
or his servant may deprive the angler of his 
fishing-gear. Angling by night in private waters 
entails a penalty of £2, and if done in water 
adjoining or belonging to a dwelling-house, of 
£5. Any person, not an angler, found fish- 
poaching on private property is liable to a fine 
of £5, in addition to forfeiture of the fish. If 
the act is committed on land belonging to the 
dwelling-house of the owner, it becomes a mis- 
demeanour, and such a fish-poacher, when caught 
in the act, may be arrested by anybody. Anglers 
cannot be arrested, even in the latter case. A 
number of laws have been passed in regard to 
fishing for salmon and other freshwater fish, 
and a close time has been established varying 
somewhat for different localities, as well for rod- 
fishing as for net-fishing. In England a licence is 
generally necessary to fish for salmon, trout, or 
char (but the salmon licence includes the latter), 
but not in Scotland. In Scotland the punishment 
for poaching salmon is a fine not less than IDs. 
nor more than £5, together with the forfeiture 
of the fish taken, and the boat, tackle, &c., 
employed by the poacher, if the sheriff or justice 
think fit. Anyone not an angler poaching trout 
or any other freshwater fish renders himself 
liable to a penalty of £5, besides forfeiting the 
fish caught. A person who merely angles for 
trout in places where he has no leave to fish is 
only liable to an action at law. 

Pocahon'tas, a celebrated North American 
Indian princess, daughter of Powhatan, a warrior 
of Virginia, born in 1595. She is said to have 
shown a great friendship for the English who 
colonized Virginia, and to have prevailed on 
her father to spare the life of Captain John Smith, 
his prisoner. After Captain Smith had left the 
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jolony she was kept for some time as a hostage 
>y the English (1612). During this detention 
;he was converted to Christianity and christened 
Rebecca, and in 1613 was married to John Rolfe, 
in Englishman, who in 1616 took her on a visit 
;o England. She died the following year, and 
eft one son, who was educated in London, and 
jad many descendants in Virginia. — Cf. E. D. 
>Ieill, Pocahontas and her Companions, 

Pochard (Nyroca), a name of ducks inhabiting 
he Arctic regions, but migrating southwards in 
vinter. They are marine in habits, and feed 
ipon crustaceans, worms, molluscs, and aquatic 
slants. The flesh of several is much prized as 
bod. A typical form and one of the best known 
s the JV. ferina, the common pochard, called also 
iunbird, red-headed poker, red-headed wddgcon 
3 r duck. The head and neck are bright chestnut; 
jyes red; bill long; a broad, transverse, and 
lark-blue band on the upper mandible; length, 
16 to 17 inches; w^cight, 1 to 2 lb. Other species 
are the scaup pochard {N. marlla)', the tufted 
pochard (N, crisldta); and the canvas-back duck 
of North America (iV. vallisncria), so highly 
esteemed by epicures. 

Pocklington, an urban district and market 
town of Yorkshire (East Riding), England; 
served by the North-Eastern Railway, and by 
eanal to the Derwent. The ])arish church (All 
Saints') is mainly in the Early English style. 
The grammar school w^as founded in 1515. Pop. 
1921 (rural district), 10,897; (urban district ), 2600. 

Pocock, Edward, an English Oriental scholar, 
born at Oxford 1604, where he died 1091. He 
graduated at Oxford, was ordained priest in 
1628, and became chaplain to the English 
factory at Aleppo (1629-36). Laud engaged 
him to collect manuscripts and coins for the 
University of Oxford, and in 1630 chose him to 
fill the newly founded Arabic professorship at 
that university. He was appointed to the 
Hebrew chair at Oxford in 1648, together with 
the rich canonry of Christ Church; but from 
1650 to 1660 he was deprived of his church pre- 
ferment. His works arc of great value to Oriental 
and Biblical students. 

Pod, in botany, a general term applied to 
various forms of seed-vessels of plants, such 
as the legume, the lomcnt, the siliqua, the 
silicle, the follicle, the capsule, &c. 

PodagYa is the form of gout which recurs at 
regular intervals, generally in the spring and 
autumn, and attacks the joints of the foot, 
and especially that of the great toe. It causes 
a sharp, burning pain, aggravated by movement 
or pressure on the part. The term podagra is 
not now used much. 

Podar'gus, a genus of Australasian nocturnal 
birds of the goatsucker family. Like the goat- 
suckers, their mouths have a very wide gape. By 
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day they are excessively drowsy. There are 
several species, one of which, Cuvier’s podargus 
(P. cuvieri), is known among the Australians by 
the name of ‘ more pork ’ from its strange cry. 

Podest^, an Italian word derived from the 
Lat. potesias, power, equivalent in its original 
meaning to a holder of power or authority. In 
the Middle Ages the podest^ wielded almost 
dictatorial power in many of the Italian cities. 
In the modern Kingdom of Italy he is the chief 
oflicial of a commune, corresponding to the 
French maire, 

Podgorit'za, formerly a Turkish stronghold 
against Montenegro, but incorporated with that 
principality (1880), and now a part of Yugo- 
slavia. It lies about 85 miles north of Scutari, 
at the foot of a range of mountains, and is the 
largest town of Montenegro. In the European 
War it was invested by the Austrians in 1916, 
and fell to the Allies in Nov., 1918. Pop, 15,000. 

Podiebrad (pod'ye-brad), George, King of 
Bohemia, born 1420 of a noble family, died 
1471. When a mere youth he entered into the 
Hussite movement against Austria. In 1453 
he was acknowledged Regent of Bohemia during 
the minority of the young King Ladislas, and 
on the death of the latter in 1457 became King 
of Bohemia. He strove to bring about a peace- 
ful settlement of religious discussions, but failed 
in his endeavours, and was excommunicated by 
Pope Paul II in 1465. At the instigation of 
the Pope, JMatthias Corvinus, King of Hungary 
and son-in-law of l^odiebrad, invaded Bohemia^ 
but was defeated and sued for peace. 

Podo'lia, a government of South-Western 
Russia; area, 16,224 sq. miles. The country 
is mostly flat, but a low branch of the Car- 
pathians extends through it in an easterly 
direction. The j)rincipal rivers are the Dniester 
and the Bug. Podolia forms one of the most 
valuable agricultural possessions of Russia. 
Manufactures include beet-sugar, spirits, flour, 
and tobacco. Pop. 4,009,000. Capital, Kame- 
nctz-Podolsk, 

Podophthal'mata (‘ stalk-eyed ’), a division 
of the higher Crustacea, primarily distinguished 
by compound eyes supported upon movable 
stalks termed peduncles. This division includes 
the orders Stomapoda and Decapoda, the former 
of which is represented by the ‘ locust ’ shrimps, 
whilst the latter includes the familiar crabs, 
lobsters, common shrimps, hermit crabs, and 
their allies. Sec Crustacea; Shrimp, 

Podoph'yllin, a resin obtained from the root- 
stock of the may -apple (Podophyllum peliatum; 
see May-apple), It is of a brownish-yellow 
colour, dissolves readily in alcohol, and has 
been admitted to the pharmacopoeias of many 
countries as a purgative; it is particularly bene- 
ficial in cases of sluggish liver, having much 
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ihe same effect 4is mercury, but in some con* 
ititutions produces severe griping. 

Podostemacece, a small but remarkable 
natural order of polypetalous dicotyledons, 
sillied to Saxifragaceae. The species are found 
3 n rocks in swiftly flowing water, and are 
the only Flowering Plants capable of growing 
ander these conditions. They consist of little 
but submerged flattened green roots, which 
perform all the vegetative functions, and in 
due course bear short-lived aerial flowering 
shoots. 

Podu'rldae, a family of apterous (wingless) 
insects, belonging to the sub-ord. Collembola, 
distinguished by the possession of an elastic 
forked caudal appendage, which is folded under 
the body when at rest, and by the sudden 
extension of which they are enabled to effect 
considerable leaps; hence their popular name 
of spring-tails. Their scales are favourite test 
objects for microscopes. 

Poe, Edgar Allan, American poet and romantic 
writer, born at Boston 1809, died at Baltimore 
1840. His father and mother were actors, and 
being left an orphan when a mere child, he was 
adopted by Mr. Allan, a wcjilthy Richmond mer- 
chant, who resided in England from 1815 to 1820, 
and sent young Poe to school at Stoke-Newing- 
ton. On his return to America he attended a 
school at Richmond, Virginia, and finally entered 
the University of Virginia (1826). Here he dis- 
played great talents, but also contracted a taste 
for fast living which occasioned quarrels with 
his benefactor, and caused him to run away to 
Boston, where he published a booklet containing 
Tamerlane and other poems. He was next a 
private soldier for over a year. In 1829 a recon- 
ciliation with Mr. Allan took place, and he was 
sent as cadet to the military academy at West 
Point. Further irregularities brought about his 
expulsion, and also a complete rupture with 
Mr. Allan. His literary career may be said to 
have begun in 1833, when he gained the prize 
offered by the Baltimore Saturday Visitor for a 
tale. He then became successively editor of the 
newly founded Southern Literary Messenger at 
Hichmond, contributor to the New York Itevicw^ 
and editor of Burton’s Gentleman'^s Magazine 
and Graham'^s Magazine at Philadelphia. For 
these periodicals he wrote a number of tales, 
exhibiting a weird yet fascinating imagination. 
While at Richmond, in 1836, he married his 
cousin, Virginia Clemm. The great event in 
Poe’s life was the publication at New York in 
1845 of his poem The Raven ^ which spread his 
fame to the whole English-speaking world. He 
was subsequently connected with The Home 
Journal and 2'he Broadway Journal (at New 
York). Other poems of this or a later period 
were The Bells, JJlalume, Annabel Lee, and To 


88 

Annie. In 184T his wife died. Passing through 
Baltimore in 1849, on his way to New York 
to make preparations for a second marriage, 
he was led to excessive drinking, and died from 
its effects at the hospital. Among his most 
noteworthy tales are: The Gold Bug, The Fall 
of the House of Usher, The Murders in the Rue 
Morgue, and The Descent into the Maelstrom, 
Poe’s career is sad enough, and his faults were 
suilicicntly numerous, but the public were led 
to believe by Rufus Griswold, his first biographer, 
that his character was blacker than it really 
seems to have been. — Bibliography; J. H. 
Ingram, Edgar Allan Poe: his Life, Letters, 
and Opinions; G. E. Woodberry, Life of E. A. 
Poe; L. N. Chase, Poe and his Poetry. 

Poe'rio, Carlo, Italian statesman, bom at 
Naples 1803, died at Florence 1867. Like his 
father Giuseppe Poerio, he often opposed the 
actions of the Bourbon kings of Naples, and 
frequently devoted his talents as an advocate 
to the cause of political offenders. He thus be- 
came a suspect, and from 1837 lo 1848 suffered 
various terms of imprisonment. The Revolution 
of the latter year released him from prison and 
placed him at the head of the Neapolitan police 
and of the Ministry of Public Instruction, but 
finding it impossible to get the Bourbons to 
fulfil their promises, he resigned. He sat in 
the new Parliament and acted with the Oppo- 
sition. In July, 1849, he was arrested and con- 
demned without defence to twenty-four years’ 
imprisonment. The barbarous treatment he 
received in prison gave occasion to Gladstone’s 
famous I'^uoo Letters to Lord Aberdeen, written 
in 1851 from Naples. In 1859 his sentence was 
commuted to transportation to South America; 
but he and his companions in misfortune effected 
a landing at Cork, in Ireland, and thence pro- 
ceeded to London. In 1861 he was elected vice- 
president of the Italian Chamber of Deputies, 
and remained till his death one of the chiefs 
of the constitutional liberal party. 

Poetry. It is notoriously difficult to define 
poetry. Many attempts at so doing have been 
made with very little success. Matthew Arnold 
called it “ a criticism of life ”, Carlyle said that 
“ all poetry, if we go to that with it, is but a 
giving of names in which case Adam must 
liave been the earliest and greatest poet. Watts- 
Dunton gave a carefully thought-out definition: 
“Absolute poetry is the concrete and artistic 
expression of the human mind in emotional and 
rhythmical language ”. St. Augustine called 
})oetry “ devils’ wine ”, and Wordsworth called 
it “ the breath and finer spirit of all know- 
ledge ”. Dr. Johnson defined poetry as “ the 
art of uniting pleasure with truth, by calling 
imagination to the help of reason”. “What 
is poetry ”, wrote Mill, “ but the thought and 
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ords in which emotion spontaneously embodies 
self.” According to Coleridge, poetry is a 
secies of composition opposed Ao science, as 
aving intellectual pleasure for its object and 
B attaining its end by means of language 
atural to us in a state of excitement ”, ” True 
oetry ”, wrote Goethe, “ is an earthly gospel 
stting us free, by an inner serenity and out- 
ward soothing effect from the burdens of life.” 
lazlitt defined poetry, in its matter and form, 
s ” natural imagery or feeling combined with 
assion and fancy. It is the universal language 
diich the heart holds with nature itself.” For 
helley poetry is ” that which lifts the veil from 
he hidden beauty of the world ”, whilst Poe 
ailed it “ a rhythmical creation of beauty ”. 
’'he New English Dictionary defines it as “The 
xpression or embodiment of beautiful or ele- 
ated thought, imagination, or feeling, in lan- 
uage adaj)ted to stir the imagination and 
motions, both immediately and also through 
he harmonic suggestions latent in or implied 
►y the words and connections of words actually 
ised, such language containing a rhythmical 
lenient, and having usually a metrical form ”. 
Uthough it is so hard to give a definition of 
loetry, most men have little difficulty in rccog- 
lizing it when they see it. It is, however, 
•ustomary to apply the term ‘poetry’ only 
o the loftier and more successful specimens 
)f the poetic art, I^ietry which is of a less 
:lcvated kind, or which is full of errors in 
echnique, is usually known as verse. 

Aristotle has said that all poetry, of whatever 
and it may be, is a mode of imitation. Man 
s the most imitative of living creatures, and 
akes pleasure in seeing things imitated. Imita- 
Jon is one instinct of our nature; another 
leeply rooted instinct is love of rhythm and 
larmony. Poetry has sprung from these two 
nstincts. 

Broadly speaking, poetry is the emotional and 
maginativc interpretation of life, just as litera- 
ure is an interpretation of life. The poet goes 
-o the essence of life, penetrates reality, appre- 
lends facts emotionally, and communicates the 
eclings aroused in him to his listeners. In his 
nterpretation of life emotion and imagination 
)redominate, and he appeals to our feelings and 
)assions through the medium of rhythmical lan- 
fuage, the natural speech of excitement. When 
nan is excited, swayed by feeling or passion, his 
anguage — ^the vehicle by which he expresses his 
houghts and communicates them to others — 
)ecomcs rhythmical, for exalted moods and a 
tate of ecstasy stimulate such language, as in 
he case of orators. Thus one of the chief traits 
>f poetry is that it peculiarly affects the imagina- 
ion and the feelings. When we speak of actions 
)r the creations of genius as poetical, the term 
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implies that they had their origin in conceptions 
in w’hich imagination and the feelings were chief 
agents. Hence the universality of poetry, henec 
the preponderance of the poetical in the language 
of early nations, when man for the first time 
began to express vivid emotions and daring con- 
ceptions in words. A common idea, the result of 
experience and reasoning, may be conceived by 
the poet in such a way as to strike our feelings 
with peculiar force; or ideas which, though ele- 
vated in themselves are familiar to all, may 
receive new impressiveness from a new and 
striking way of expressing them. It is gratifying 
to find a new conception of a familiar idea pre- 
senting the subject in a light in which we had 
never viewed it. “ Poets ”, wrote Shelley, 
” make things familiar look unfamiliar.” They 
“ sec the world in a grain of sand, and a heaven 
in a wild flower ”. Grasping the mystery and 
beauty of things, the poet interprets them in 
his own individual way, but always stimulated 
by emotions and aided by imagination. He 
becomes not only “ a dreamer after dark ”, but 
“ a speaker of essential truth ”. lie speaks in 
rhytlmi, because, as Browning once said, “ his 
brain beats in rhythm ”. But mere rhythmical 
language does not yet constitute poetry, for 
impassioned prose is also rhythmical. Poetry 
is more than rhythmical language, it is, to 
borrow Professor Mackaii’s expression, “ rhythm 
in verses ”. Just, however, as impassioned lan- 
guage, coloured words, and the ” purple patches ” 
against which Horace warned poets do not con- 
stitute poetry, so is a treatise on agriculture in 
verse not a poetical creation. It is the union 
between imagination and emotion oii the one 
hand, and rhythm in verse on the other, whicli 
constitutes poetry. Although, as an art, the 
chief function of poetry is to give aesthetic 
pleasure, and, like music, it addresses itself to 
the ear, true poctiy appeals not only to our 
feelings and senses, but also to our intellect. 
It creates beauty, but it also stimulates thought. 

According to its subjects, and the relation 
which the poet holds to his productions, poetry 
is divided into the poetry of subjective feeling, 
or lyrical poetry; narrative poetry, including 
the ballad and the epic; dramatic poetry; 
didactic poetry, presenting science or art under 
their beautiful and generally attractive aspects; 
and satirical poetry. 

The theory of poetry, or its philosophy, is 
called poetics. It is one of the theories earliest 
developed, and a'sthctics grew out of it. Among 
the Greeks Aristotle treated it in his Peri poie~ 
tikes; among the Homans Horace, in his Ars 
Poetica^ or Letter to the Pisos, deals with the 
subject more briefly. In modern times it has 
been treated by Vida, Torquato Tasso, and many 
other Italians; by Boileau, Scaliger, Ilacine* 
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D’Alembert, Marmontel, Baumgarten (the Roman poetry. Contemporary with these we 


founder of aesthetics), Lessing, Klopstock, 
W. von Humboldt, Herder, Schiller, Goethe, 
the Schlegels, Hegel, and others; in English 
by Blair, Wordsworth, Campbell, Hazlitt, and 
others. 

We may divide the history of poetry into two 
periods: the one before the birth of Christ, the 
other since. The Hebrews are the first people 
from whom poetical productions have descended 
to our times. Only obscure traces remain of 
any earlier poetry of the Indians, Persians, 
Syrians, and Arabians. The religious poetry 
of the Hebrews is of very ancient date, and 
possesses a solemn character, distinct from that 
of the other nations of antiquity. It begins 
with cosmogony, becomes at a later period of 
a warlike character, then assumes the form of 
sacred songs in the time of David, and attains 
under Solomon (from 1044 to 975) its greatest 
elevation, after which it assumes a prophetical 
character. The fragments which have come 
down to us from the flourishing period of Indian 
poetry, some centuries before Christ, are of an 
original character and peculiar delicacy. We 
next come to (dassic antiquity, and become 
acquainted with poetry in the plastic character 
which it assumed in Asia Mitior and Greece, 
under the influence of the prevailing paganism, 
which received such rich and various hues from 
the glowing imagination of the people. Greek 
poetry may again be divided into three periods; 
the first of these extends from the earliest times 
of Greece to the Persian wars. The poetry of 
the Greeks begins in Thrace and Asia Minor, 
and the great national epics of Ilomcr, or the 
Homcridee, the rhapsodists, the cyclic and 
gnomic poets, indicate a wide diffusion of poetry 
at that time. Lyric jjoetry soon attained a 
peculiar eminence. The second period extends 
from the Persian wars to the time of Alexander 
the Great. It is the flourishing period of the 
dramatic art, and of cultivated Greek poetry 
in general. The third period shows the decline 
of Greek poetry under the successors of Alex- 
ander, and the revival of the same in Alexandria. 

The language of the Homans was not em- 
ployed in poetry till a late period, and until 
the Second Punic War, or until the time in which 
they became closely connected with the Greeks, 
the Romans made only rude essays in poetry. 
The era of Augustus was the golden age of their 
poetry, and it thereafter declined steadily until 
the introduction of the Christian religion and 
the irruption of the barbarians. When the 
Christian religion became prevalent, we find the 
Latin language applied in Christian w'orship to 
a mystic religious poetry; and later, in the 
ninth, tenth, and succeeding centuries, em- 
ployed by learned men in imitations of the old 


witness the rise of Arabian poetry. A peculiar 
poetry sprang up among the French, in the 
time of the Provencals or Troubadours of the 
south, and the Trouvt’res of the north, in the 
eleventh century. In its devotion, valour, and 
love the spirit of chivalry is apparent. This 
romantic poetry of the Franks declined into 
mere artificial rhyming after the end of the 
twelfth century. Under the dominion of Francis I 
poetry somewhat revived; but the age of Louis 
XIV was the golden era of French poetry, al- 
though it often, but in its own manner, imitated 
the ancients and modernized ancient materials. 
Rhetorical elegance and easy wit were its chief 
aim. Modern Italian poetry sprang from the 
Provencal. But a poetry of a natural character 
began in Sicily after the thirteenth century, and 
nourished, peculiarly from the time of Dante 
and Petrarch to that of Ariosto and Tasso, in 
the thirteenth, fourteenth, and fifteenth cen- 
turies, and thcncc dcelined into bombast and 
imitation. Spanish poetry was originally a 
branch of Provencal; and the earliest Castilian 
poetry, properly so called, belongs to the thir- 
teenth century; but it began to flourish under the 
administration of Charles I, and dcelined under 
Philip IV. Simultaneous with it, and in con- 
nection with it, flourished Portuguese poetry. 
German poetry, which is closely connected with 
the northern, and has its own epic cycle, flour- 
ished at various times, and with much variety 
of character, but most vigorously wdien free 
from the influence of foreign models. The 
origin of English and Scottish poetry is 
lost, like that of the German, in the distant 
period of the bards; it was refined by the 
Norman-French poetry. But the flourishing 
period of English poetry is placed in the times 
of Queen Elizabeth, although Chaucer is con- 
sidered the father of modern English poetry. 
The Scandinavian poetry presents chivalry 
peculiarly coloured by the northern character, 
since the thirteenth century, when the German 
Ileldenbuch (Book of Heroes) was introduced 
into Norway, and foreign tales became blended 
with native ones.— Biblioguaphy: Matthew 
Arnold, Essays in Criticisfn; Bliss Perry, A 
Study of Poetry; J. C. Shairp, Aspects of Poetry; 
A. S. Cook, The Art of Poetry; W. H. Hudson, 
An Introduction to the Study of Literature; Sir 
Philip Sidney, The Defense of Poesie; Gayley 
and Scott, Introduction to the Methods and 
Materials of Literary Criticism; G. Saintsbury, 
History of Criticism. 

Poggio Bracciolini (pod'jo briit-cho-le'ni), 
Italian scholar and author, born 1880, died 
1459. He came early under the influence of 
the revival of literature kindled in Italy by 
Petrarch and Boccacio. About 1402 he became 
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writer of the apostolic letters under Boniface IX, 
and for fifty years remained connected with the 
Papal curia in posCs of confidence and dignity. 
He was a great enthusiast for literature, and 
unearthed a mass of valuable works which 
hitherto had been unknown. His own writings 
embrace a variety of subjects, ranging from 
moral essays on the miseries of human life and 
the vicissitudes of fortune, to improper fabliaux 
in Latin, and he excelled as a polemical writer. 

Pogroms, a term applied to anti-Jewish riots 
and massacres taking place in Russia from time 
to time. Although the Jews have suffered in 
that country at various times, pogroms may be 
said to have become a regular feature since 
1881, after the assassination of Alexander II. 
Anxious to turn the public discontent into 
another channel, and to divert the thoughts of 
the people from revolutionary propaganda to 
race-hatred, the Government frequently ar- 
ranged pogroms, and made the .Jews the scape- 
goats of a reactionary policy. Terrible pogroms 
took place at Kishinev, in Bessarabia, in 1903, 
and again in 1905, after the October Manifesto, 
when Tsar Nicholas II had promised his country 
a Constitution. Pogroms have unfortunately 
not ceased even after the Revolution of 1917, 
and have been of frequent occurrence under 
the Soviet regime and the rule of the Bolsheviks. 

Poincare, Jules Henri, French mathematician, 
was born at Nancy in 1854, and died in 1912. 
After passing through the Polytechnic School and 
the School of Mines, he was engaged for a year or 
two as a mining-engineer at Versoul. Having 
obtained his doctorate in mathematical science, 
he became a lecturer at the Polytechnic School 
in 1883, and remained there till 1897. In 1880 
he was appointed to the professorship of mathe- 
matical physics at the Sorbonne, and in 1890 to 
that of celestial mechanics. He was elected to 
the Academy in 1887. In 1889 he carried off 
the great prize offered by the King of Sweden 
for competition among the mathematieians of 
Europe, with a memoir on the problem of three 
bodies. The award was made by an international 
jury, who were guided by a report drawn up by 
Weierstrass. From that time Poincar^ was re- 
garded by general consent as the ablest mathe- 
matician of his day. His researches cover nearly 
the whole range of mathematics and mathe- 
matical physics. He also earned high distinc- 
tion as a philosopher, being one of a small 
band of mathematieians whose work forms 
perhaps the most notable recent contribution 
to philosophy. He had a happy knack of popular 
writing, and his expositions of recent advances 
in physical science have had a wide circulation. 
Poincare’s most important work is scattered 
oyer innumerable mathematical journals. Among 
his books are; TMorie des fonctions fuchsiennes. 


Cours de physique mathimatique (13 vols.), 
Miihjodes nouvelles de la mecanique cdlesle. 
Oscillations dlectriques, Thdorie de Maxwell et 
les oscillations kertziennes^ TMorie du potentiel 
newtonien, Calcul des probabilil^s. Science et 
hypothdsey La Valeur de la science, 

Poincare, Raymond, ninth President of the 
French Republic, was born at Bar-le-Duc, in 
Lorraine, on 20th Aug., 1860, the son of a civil 
engineer. He is a member of a family of dis- 
tinguished scholars, lawyers, and scientists; his 
brother Lucicn was an eminent physicist, and 
Jules Henri Poincare, the mathematician, was 
his cousin. Educated at Bar-le-Duc and at the 
Lyc^e Henri IV in Paris, he studied law, a pro- 
fcssiofi ehosen for him by his mother. At the 
boarding-house in the Latin Quarter where he 
lived he met Gabriel Hanotaux and Alexandre 
Millcrand, with whom he formed a strong friend- 
ship. He practised the legal profession for some 
time, contributing at the same time articles and 
poems to the Echo de VEst^ the Voltaire (under 
the pseudonym of .Jacques Aubertin), and to 
the Itepublique Frangaise. A brilliant orator, 
noted for style and perfect form in his speeches, 
he soon gained distinction in his career. His 
future, however, lay neither in the legal pro- 
fession nor in literature, but in polities. Elected 
to the Chamber of Deputies in 1887, he made 
his first speech in defence of the Budget pre- 
sented by Rouvier. He refused the portfolio 
of Minister of Finance offered to him by Mdline 
in 1893, but accepted that of Minister of Publio 
Instruction in the Dupuy Cabinet in April ot 
the same year. In 1894 he was Minister of 
Finance, an office in which he greatly distin- 
guished himself. In 1903 he was elected to the 
Senate, and in 1912 he succeeded M. Caillaux 
as Premier, Bourgeois, Briand, Millcrand, and 
Barthou consenting to collaborate with him, 
Poincar^ himself assuming the portfolio of 
Foreign Affairs. Whilst vigorously supporting 
the French Alliance with Russia and the entente 
cordiale with England, he advocated the neces- 
sity for keeping the military and naval forces 
of France in a state of efficiency. In ,Jan., 1913, 
he was elected President of the French Republic, 
and the election was hailed with enthusiasm not 
only by the Nationalist party, but by the 
country in general. 

Ominous signs were already appearing on the 
political horizon of Europe, and a conflagration 
in the East seemed inevitable. It was there- 
fore of paramount importance for France to 
have at the l^lys^e a man who was not a mere 
figure-head, but a statesman whose charac- 
teristics were a clear conception of government, 
a high intelligence, and energy and will-power 
in cases of emergency. The country was not 
deceived. The President’s personal influence 
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made itself felt in various important measures, 
and particularly in foreign affairs. Poincar^ was 
indeed the first President of the third Republic 
to exercise considerable political influence. 
During the European War he was indefatigable. 
By his brillianc speeches he fanned the flame of 
patriotism of his countrymen, and by his opti- 
mism he inspired hope in those pessimists who 
frequently were on the verge of despair. 

When he thought that the hour of Clemenceau 
had arrived, and that no one else was capable 
of carrying the war to a successful issue, he did 
not hesitate to call to power his former political 
opponent. He had the supreme satisfaction of 
seeing Alsace-Lorraine restored to France during 
his presidency. When his term of office expired 
in 1920, Poincar^ did not retire from public 
life, but returned to the Senate as member for 
the Meuse. He was elected to the Acaddmie 
Franyaise in 1909, and in 1914 tlie honour 
of being made Rector of the University of 
Glasgow was conferred upon him. A clever 
lawyer, a brilliant orator, a distinguished writer, 
and a skilful politician, Poincar^ was one of 
France’s greatest Presidents. On the 10th Feb., 
1920, the Chamber of Deputies paid him the 
homage of deciding to inscribe his name among 
those Frenchmen “ who had deserved well of 
their country ”. 

During 1920-1 Poincare’s vast influence in 
French politics was exemplified in the ‘ cam- 
paign of hate ’ against Germany, which he 
personally fomented, and which eventually 
narrowed down to a criticism of the policy of 
Lloyd George and his alleged leniency towards 
Germany, particularly in the matter of repara- 
tions. Poincar^ was all for the aggrandizement 
of France and the humiliation of Germany, 
anxious to take a terrible revenge for the bitter 
cup of sorrow the German War Lords had forced 
France to drink to the dregs, in the closing 
days of the tottering empire of the last Napo- 
leon. As a result, during the Cannes Conference 
of 1922, Briand was compelled to return to 
Paris to give an account of his premiership 
and to explain away, if he could, the proposed 
Anglo-French Treaty of Defence. On Iflth .Tan. 
Briand resigned, and Poincar6 was asked by 
President Millerand to form a new Cabinet. 
On 15th Jan. the Poincar^ Cabinet had taken 
up the reins of government, and a decided 
nationalist policy was pursued under that 
minister’s able hegemony. His works include: 
Id^es contemporaines (1900), Questions et figures 
politiques (1907), and Comment la France est 
gouvemee, — Cf. Henri Girard, Raymond Poin- 
card; Raymond Poincare: a Sketch (anonymous). 

Poinsettia, the Euphorbia pukherrima, a 
Mexican plant in general cultivation in green- 
houses, conspicuous for the large and brilliant 


red floral leaves (flower-like leafy bracts) sur- 
rounding its small yellow flowers. It is named 
after Joel Poinsett, United States minister to 
Mexico, who first introduced it. 

Polnte-i- Pitre (pwdnt-a-pe-tr), the principal 
port of the French West Indian island Guade- 
loupe, on the south-west coast of Grande- 
Terre, and one of the most important commer- 
cial towns of the Antilles. There is a fine harbour, 
and sugar, cacao, and vanilla are traded. The 
town, mostly built of wood, was destroyed by 
fire in 1780, by an earthquake in 1843, and 
again by fire in 1871. Pop. (1921), 27,680. 

Pointer, a breed of sporting dogs, nearly 
allied to the true hounds. The original breed is 
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Spanish, but a cross with the fox-hound is now 
generally used. It is smooth, short-haired, 
generally marked black and white like the fox- 
hound, but occasionally a uniform black. It 
derives its name from its habit of stopping and 
pointing with the head in the direction of game, 
discovered by a very acute sense of smell. The 
dog once having pointed remains perfectly quiet. 
This faculty in the pointer is hereditary, but is 
better developed by training. 

Poison. See Toxicology, 

Poison -gas Warfare. Poison gases have 
introduced great problems in warfare, because 
they can be made secretly in large quantities 
at short notice by modifying the chemical pro- 
cesses essential in industry, especially those used 
in dye manufacture. A nation like Germany, 
with almost a monopoly to-day in the making 
of dyes, would have an enormous and perhaps 
a decisive advantage in making war; therefore, 
whatever the economic sacrifice entailed, it is 
essential for the safety of ourselves and the 
other nations to build up strong dye industries. 

The Germans first employed poison-gas clouds 
against the French on 22nd April, 1915 (on a 
4-mile front north of the Ypres salient); two 
days later they attacked the Canadians in the 
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same manner. This use of poisons was a direct 
violation of the Conventions signed by Germany 
at The Hague. FdHunately for the British and 
the Entente, althoiigli there is evidence that the 
Germans had made consicierjible preparations 
for chemical warfare, they had not evolved a 
suitable technique, for had they then under- 
stood the possibilities of this new weapon, they 
might well have obtained a decision by their 
treachery. 

The Germans generated their cloud by means 
of cylinders emplaced in the front-line trenches, 
and discharged through pij^es pushed through 
the parapet. The cylinders had a siphon tube 
going to the bottom, and the chlorine was ex- 
pelled by its own vapour pressure, just as soda- 
water is expelled by the carbonic acid gas in 
the siphon. 

As the opposing trench lines were by no 
means regular, but consisted of a series of 
salients and re-entrants, the possible wind 
directions whi(;h would carry gas from one 
small part of the German (or Allied) front line 
to the opposing front line were extremely cir- 
cumscribed, and were unsuitable on the next 
small section of front; therefore it was impos- 
sible to make a gas-attack by means of cylinders 
so emplaced on a sufliciently long front to 
enable the attacking trooi)s to break through 
and win a decisive battle. As the use of poisons 
was contrary to Article 23 (a and e) of The Hague 
Conventions, and the International Declaration 
of 29th July, 1899, forbidding the use of pro- 
jectiles having for their ‘ sole object ’ the spread- 
ing of * deleterious and asphyxiating gases % 
neither the English nor the French had made 
preparation for nor considered the use of any- 
thing beyond lachrymators or tear gases (which 
would put men temporarily out of action with- 
out causing them permanent injury). The 
Germans first used chlorine, an exceedingly 
cruel poison, but effective only against men 
devoid of any form of protection. 

In Germany chlorine was one of the chemicals 
required for the dye industries, but in England 
and France only very small quantities were 
manufactured in peace-time, and the Allies were 
forced to build special factories immediately in 
order to retaliate. In retaliating, the Allied 
staffs decided to copy the German methods 
and the gas used, chlorine, and the first British 
gas-attack took place on 25th Sept., 1915, as 
part of the preparation for the Loos offensive. 
During 1916 phosgene (carbonyl chloride), which 
is far more toxic, was used in the same manner 
as chlorine, but owing to the low vapour pressure 
of phosgene at ordinary temperatures, it was 
necessary to dilute the phosgene with 50 per 
cent of chlorine in order to expel it from the 
cylinders and to atomize it at the nozzle. 
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Apart from using gas in the form of wind- 
borne clouds produced by cylinders, in 1915 the 
Germans commenced to fill shells with lethal 
gases, and the tactical advantages of gas-shell 
proved so great for blanketing enemy batteries 
during an attack, harrying reliefs, disorganizing 
rail-heads and transport, as well as in battle, 
that its employment increased enormously as 
the w'ar progressed, and led in turn to the pro- 
duction of special gases for each particular pur- 
pose, such as the celebrated yperite or ‘ mustard 
gas’ (diehlordiethyl sulphide), a liquid which 
remained a long while on the ground evaporating 
slowly, and had a most insidious action on the 
eyes and lungs, causing temporary or permanent 
blindness after exposure to a very low concen- 
tration, and blisters on the skin which, though 
they did not appear at once, were most painful, 
disabling, and slow to heal. 

The nature of gas-clouds showed that, while 
the use of cylinders from trenches was a poor 
method of producing them, it was impossible, 
by means of artillery shell, to generate clouds 
which would not only be lethal on the area of 
initiation, but which would travel long dis- 
tances and remain lethal. The failure was due 
to the small capacity of the shell. The stresses 
on a shell fired from a gun being very great, 
the walls of the shell have to be thick. Hence 
the volume available for gas is small, so that 
the weight of gas thrown is insignificant in 
comparison with the weight of the shell, and the 
cost is high in proportion to the result. There 
is a further difliculty. The thick walls of the 
shell necessitate powerful bursting charges, 
which dissipate the gas. For these reasons 
ype^rite was by far the most successful gas- 
shell filling, and yperite was not a gas at all, 
but a liquid of high boiling-point (217° C.) 
which vaporized very slowly. Only 3 per cent 
of the casualties due to yperite died, but the 
casualties caused w^cre far more numerous, pro- 
portionately, than those from shells with more 
lethal fillings, because even wdth the most 
deadly of gases it was never possible to con- 
centrate sufficient guns on an area to produce 
a cloud which w’ould travel and kill. 

For gas-cloud attacks the cylinder method, 
therefore, held the field for some time. General 
wind forecasts were given by the meteorologists 
during the war with astonishing accuracy, but 
to forecast with certainty the precise wdnd- 
direction in a given locality days ahead was 
impossible. Consequently, apart from the ob- 
jections already enumerated, the tactical value 
of this method was much diminished, owing to 
the uncertainty whether the operation could be 
carried through at a given time. It was plain, 
therefore, that if the advantages of large lethal 
clouds travelling several miles over the enemy 



POISON-GAS WARFARE 94 

position were to be obtained with reasonable 
certainty at a given time, so that they would be 
of tactical use, the cloud must be developed 
on the enemy’s position and not just in front 
of the attacking troops. The I.ivens Projector 
(invented by Captain W. H. Livens, R.E., first 
used in 19Ui) was the means by which an en- 
tirely new form of bombardment and cloud-gas 
technique became possible. Projectors were 
very light muzzle-loading mortars electrically 
fired, so designed that they could be manufac- 
tured cheaply and rajiidly in enormous num- 
bers. The gas was contained in a light steel 
drum or bomb weighing only (15 lb., which was 
easily carried by one man, and yet was strong 
enough for ranges of over a mile. The projectors 
were emplaced touching each other in long, 
shallow trenches in rows, small steel base-plates 
preventing the recoil burying the mortar-tube 
too deeply. They were fired in salvos, the 
maximum salvo recorded being over GOfiO drums, 
which would generate a cloud containing nearly 
100 tons weight of gas. Captured German 
orders showed that the danger-zone from these 
clouds extended for over 10 kilometres {or 
7 miles from the area of origin), and such con- 
centrations of gas were produced by these 
salvos that the Germans were killed in many 
cases before they could put on their gas-masks, 
or in spite of such protection as their gas-masks 
affonled them. The Allies manufactured more 
tlian 200,000 Livens Projectors during the war, 
and, in spite of the German advantage in gas- 
manufacturing capacity, this invention gave the 
Allies the initiative in cloud-gas warfare. 

The flases used during the war may be divided 
into tliree classes. 

(a) Nondethal irritants^ the first gases considered by the 
English and French. The chief of these were lachrymators^ 
remaining a long while on the ground and ev^oratmg 
slowly, acting on the eyes, and usually persistent. They had 
an iodine or bromine base, the best known being ethyl 
iodoacetate, benzyl and xylyl bromide^ and brominated 
tones^ the last three chiefly used by the Germans. 

(A) Lethal irritants, acting on the mucous membranes, 
eyes, and skin. The chief examples used by the Germans, 
and the date from which they were used, are as follows; 

Persistent: 'mustard oil* (dichlordiethyl sulphide), boiling- 
point 217° C. (July, 1017). 

Non-persistent: phenylcarbylamine chloride, boiling-point, 

209 G. (Sept., 1917); dichlorethylarsine, boiling-point, 156® 

C.; diphenylchlor arsine, solid, melting-point, 46° C., in 
German ‘Blue Cross’ shell; diphenylcyanoarsine, melting- 
23 G., in German ‘Blue Cross* shell; chloroptcrin 
(usually mixed with phosgene or stannic chloride): chlorine 
(the first cloud -gas used). 

(r) Lethal and non-persistent: phosgene {carbonyl chloride), 
used much in cloud form as well as for filling trench-mortar 
bombs And shells, very lethal, with a curious delayed action; 
mchlorrnethyl chloroformate and chlormethyl chloroformate. 
Carman Green Cross * shell fillings similar to phosgene in 
effect; cyanogen compounds, immediately tatal in concen- 
trations of I : 1000 air, but unstable and not dense enough 
for the cloud to travel. 

ProUcMon against Gas.— The first gas-masks 
(improvised by Sir William Ramsay the day 
of the original German attack) were bands or 
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mouth-pads of flannel or wool, worn across the 
face and tied behind the head; these were 
soaked in hyposulphite of soda, to which a little 
glycerine was added so that they would keep 
moist; these masks gave very fair protection 
against low concentrations of chlorine. 

There is a cast of a dead body in the museum 
at Pompeii showing a similar type of improvised 
gas-mask, which brought home to the writer 
the fact, not generally realized, that the great 
death-roll in that catastrophe of ancient times 
was not due to the lava stream, or even the 
shower of ashes, but to the vast discharge of sul- 
phur gases carried by the wind from the moun- 
tain over the doomed cities. 

All the gas-masks used during the w^ar were 
really filters, which removed the poisons from 
the air breathed by the man, but did not supply 
him with air to breathe (as oxygen apparatus 
does), and the list of gases which were used will 
make clear the difficulties in devising a mask 
which would give perfect protection against 
them all, remain efficient under active-service 
conditions, and be neither heavy nor bulky. 
The English respirator adopted finally consisted 
of a cylindrical container filled with vegetable 
charcoal, made from the hardest and densest 
nut -shells or fruit-stones available, and soda- 
lime-pcrmanganate granules, with other chemicals 
introduced into the granules as required to 
absorb the various new gases as they were 
brought out. This cylinder was connected by 
a tube, with a face-piece or mask fitting tightly 
over the face. Rubber inlet and outlet valves 
prevented air reaching the lungs without pass- 
ing through the filter on inspiration, and pre- 
vented the moist air, expelled by the lungs on 
expiration, from traversing the filter and lower- 
ing its efficiency. This mask, wdiich w^as more 
efficient and more adaptable than the German 
device, the Allies owed to the work of Major 
Bertram Lambert at Oxford, in devising the 
granules; to the organizing genius of the late 
Colonel E. F. Harrison; and to the vision and 
foresight of General H. F. Thuillier (then Direc- 
tor of Gas Services in France, and later Con- 
troller of the Chemical Warfare Department of 
the Ministry of Munitions, England). General 
Hartley’s method of protecting dug-outs and 
gun-positions by a simple and efficient form of 
blanket-screen also proved valuable. If there is 
a future war, it may be necessary to protect 
the fighting forces against gas, but the 
civilian population also. There are many grave 
difficulties which must be overcome if such 
protection is to be efficient, for developments 
during the last years of the past war showed 
that, in spite of the fact that more casualties 
were then due to gas than to any other weapon, 
the possible horrors of future gas-warfare have 
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only been foreshadowed. In framing inter- 
national regulations against gas-warfare the 
difficulty will always remain that, like Germany, 
any dishonest nation with a chemical industry 
can secretly prepare an overwhelming chemical 
offensive against unprotected peoples. — Biblio- 
graphy: For further information see Chemical 
Warfare (a paper read by Brigadier - General 
H. Hartley, c.b.e., m.c., before the British 
Association, 1919); Journal of Industrial and 
Engineering Chemistry, published by the Ameri- 
can Chemical Society (various papers, 1919-20); 
The Riddle of the Rhine, by Major V. Lefebure, 
O.B.E., a book discussing the menaee of the 
German chemical factories (Collins, 1921); 
Americans Munitions, 1917-1919, by the Hon. 
Benedict Crowell, United States Assistant 
Secretary of State for War and Director of 
Munitions Supply. 

Poison Ivy, or Poison Oak (Rhus toxi- 
codendron), a trailing or climbing shrub of the 
ord. Tercbinthaccae, found in Canada and the 
United States. 

Poison-nut, a name for Strychnos nux-vomica, 
an evergreen tree of the nat. ord. Logan iacea‘, 
the seeds of which yield strychnine. (See Nux- 
vomica.) Also a name for the Tanghinia veneni- 
fera, of the nat. ord. Apocynacea% the fruit of 
which is a drupe enclosing a kernel extremely 
poisonous. It used to be employed in Mada- 
gascar as an ordeal-test of guilt or innocence, 
the result generally being the death of the sus- 
pected person. 

Poisonous Plants. The chief British narcotic 
vegetable poisons arc those derived from the 
plants Monk’s-hood or Wolf’s-banc, Deadly 
Nightshade, Belladonna or Dwale, Henbane, 
and Thorn-apple. The first of these (AcouUum 
napellus) is intensely poisonous, owing to the 
presence of an alkaloid known as aconitine the 
chief antidotes arc atropine, belladonna, and 
digitalis. The Deadly Nightshade (Atropa 
belladonna) owes its poisonous proj)erties to 
the active principle atropine. An antidote is 
tannic acid, 20 grains in w^ater; the stomach 
should be emptied, and brandy and water given 
as stimulants. Similar treatment is prescribed 
in the case of poisoning from the Thorn-apple 
(Datura stramonium). Henbane (Ilyoscydmus 
niger) has properties similar to those of bella- 
donna. A considerable number of common British 
plants contain irritant or narcotico-irritant 
poisons. Among these is the Cuckoo-pint or 
Wake-robin (Arum maculdtum), the remedy 
for which is castor-oil, hot coffee, stimulants, 
and warm poulticing. Several well-known 
members of the ord. Umbelliferae contain a 
poison whose action starts in the lower limbs; 
these include the Common or Spotted Hemlock 
(Conium maculdtum), the Water Hemlock (Ct- 


cuta virosa), the Hemlock Water Dropwort 
((Enanthe croedta), and the Fool’s Parsley 
(Eihusa cynapium). Among their antidotes are 
oak bark decoction, tannic and gallic acids, hot 
tea or other similar substances; stimulants should 
be given. The antidote which is given in the 
case of Meadow Saffron (Colchicum autumndle) 
is atropine, the stomach having first of all 
been emptied. For the Woody Nightshade or 
Bittersweet (Soldnum dulcamara), castor-oil, 
stimulants, &c., are prescribed, in addition to the 
emetics to be employed in all cases. The berries 
of the Common Privet have also proved fatal. 
The well-known Foxglove (Digitalis purpurea) 
owes its poisonous character to a powerful prin- 
ciple digitalin; the administration of atropine 
is, as a general rule, all that is needed, and 
a recumbent position should be maintained. 
Other poisonous plants are the Cypress Spurge 
(Euphorbia njparissias), the Pasque-flower (Ane- 
mone pulsatilla), the Mezereon (Daphnemezereurn ), 
the Herb Paris (Paris (pindri folia), and Laburnum 
(Cytisus laburnum), JMistakes are often made 
in distinguishing edible from poisonous Fungi. 
The edible kinds mostly grow solitarily in dry, 
airy places, while poisonous varieties grow in 
clusters in woods and damp, dark places. Bright- 
coloured species should generally be avoided. 

Poisson, Simeon Denis, French mathemati- 
cian, was born in 1781, died 1840. In 1798 he 
entered the l^>olc Polytechnique, where his 
talent soon showed itself, and I ricroix, Legendre, 
I^agrangc, and Laplace all befriended him. He 
succeeded Fourier as professor at the I^^cole 
Poly technique in 1808, and in 1809 was ap- 
pointed first professor of mechanies at the Sor- 
bonne. Poisson published more than three 
hundred works, some of them elaborate treatises, 
mostly on mathematical physics. — Poisson' s equa- 
tion is an extension of Laplace’s equation (q.v.). 
It is d^\jdx^ -1- d^\fdy^ + d^V jdz^ -f- 47up 0, 
wiiere V is the potential (q.v.) at (x, y, z) due 
to a distribution of electricity of volume den- 
sity p. 

Poitiers (pw'jl-tya), or Poictiers, a city of 
France, capital of the department of Vienne, 
on the Clain. The principal edifice is the cathe- 
dral (St. Pierre), founded by Henry II of Eng- 
land about 1102. 

Poitiers is one of the most ancient towns of 
France, and the vestiges of a Roman palace, 
of Roman baths, of an aqueduct, and an amphi- 
theatre still remain. It is named after the Gallic 
tribe of the Pictones, Two famous battles were 
fought in its vicinity, that in which Charles 
Martel defeated the Saracen army in 732, and 
that between the French under their king, 
John II, and the English under Edward the 
Black Prince in 1350. Poitiers was capital of 
the pre-Revolutionary province of Poitou, The 
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manufactures are unimportant, but there is a 
large trade. Pop. 41,000, 

Poitou (pwa-td), one of the pre-RcvoIutionary 
provinces of France, between Brittany and 
Anjou on the north, Berry on the east, the 
Atlantic on the west, and Angoumois and 
Saintonge on the south. It was divided into 
Lower Poitou and Upper Poitou, now co-exten- 
sive with the provinces of La Vendee and Upper 
Poitou and with Deux - Sevres and Vienne 
respectively. Poitiers was the capital. Henry II 
of England acquired possession of Poitou by his 
marriage with Eleanor, heiress of the last Duke 
of Aquitaine (see Aquitania), 

Poker, a card game played with a full pack 
of ordinary playing-cards, generally including 
the joker, in which the winner is determined 
by the value of the combinations of cards he 
holds. The origin of the game is obscure, but 
it has been more played by Americans than any 
other people. It is played by two to six people, 
each receiving five cards from the one whose 
turn it is to deal. The scale of values of hands 
runs: a pair,, e.g. two threes or two jacks; 
three of a kind; a straight five cards in order of 
value but of various suits; a flush^ any five 
cards of the same suit; a full house , three of 
a kind and a pair; four of a land; a straight 
flush, five cards in order of value and of the 
same suit. If the joker is used, the additional 
combination five of a kind ranks highest of all. 

The play varies considerably. After the deal 
a start is made with small bets, usually to a 
prescribed limited value. Any player is at 
liberty to drop out, but if he continues to play 
he must bring up the value of his stake to the 
common level. Those still in the game then 
discard some or all of their five cards, and have 
others dealt to them to make up their hands. 
Betting then starts in earnest, each being 
allowed to raise the bet to any extent up to 
a certain limit. One after another the players 
fall out until the betting has reached a satisfy- 
ing value, when one of the players calls the 
hands to be shown, and puts in the amount 
of the last ‘ raise ’. The holder of the best 
hand takes all stakes, including those forfeited 
by players falling out. If all but one fall out, 
the stakes go to the one still in. The game 
has considerable possibilities of bluffing in it. 
Stakes can be put up in amounts of such a 
character as to convince the other players that 
one’s hand is very different from what it is. 
The game is a dangerous one to play with 
strangers, as it is one of the most popular with 
card-markers, card-manipulators, and other 
American tricksters. — Cf. The Handbook of 
Games, vol, ii (Bohn’s Libraries). 

Pokeweed, the Phytolacca decandra, a North 
American branching herbaceous plant, ord. 


Phytolaccaceae, which is naturalized in some 
parts of Europe and Asia, Its root acts as a 
powerful emetic and cathartic, but its use is 
attended with narcotic effects. Its berries are 
said to possess the same quality; they are 
employed as a remedy for chronic and syphilitic 
rheumatism, and for allaying syphiloid pains. 
The leaves are extremely acrid, but the young 
shoots, which lose this quality by boiling in 
water, are eaten in the TTnited States. 

Pola, a town of Italy, in Istria, on the Adriatic, 
formerly the principal naval base of Austria- 
Hungary. It is an ancient place whose authentic 
history dates back to its capture by the Romans 
in 179 B.C., and it was for a long time the prin- 
cipal town of Istria. Its former importance is 
wtII attested by architectural remains, chief 
among which arc a (colossal and well-preserved 
amphitheatre and two temples. Pola had sunk 
to the level of a mere fishing-place with some 
800 or 900 inhabitants, when, in 1848, the 
Austrian Government, tempted by excellent 
harbour accommodation, selected it as their 
chief naval station, and by the erection of 
dockyards, of an arsenal, barracks, and other 
Government establishments, infused new life 
into it. There are two harbours (naval and 
mercantile), extensive fortifications, and bar- 
racks. During the European War the Italian 
fleet blockaded an enemy squadron in Pola 
harbour, and made several raids, in course of 
one of which an Austrian capital ship was 
torpedoed. Croatian seamen boarded the sur- 
rendered vessels in Oct., 1918, when the Italians 
raided the harbour again, and precipitated an 
Italian- Yugo-Slav crisis by destroying the Viri- 
bus Unitis, By the treaty of 1919 Pola passed 
definitely to Italy. Pop. 50,000. 

Polacca, a three-masted vessel used in the 
Mediterranean. The fore- and main-masts are 
usually of one piece, so that they have neither 
tops, caps, nor cross-trees. It carries a fore- 
and-aft sail on the mizzen-mast, and square 
sails on the main-mast and fore-mast. 

Poland, a republic of Europe, lying approxi- 
mately between 48° and 55° n. lat., and between 
16° and 28° K. long. It spans the great North 
European Plain from the Baltic seaboard to the 
Carpathians, and is broadly a transition area 
between the German plain in the west and the 
vast plain of Russia in the cast. In the south 
the frontier follows the crests of the Carpathians, 
and includes most of the former Austrian pro- 
vince of Galicia; to the east, the frontier 
marches with that of Russia and the Ukraine 
via the Pripet marshes; north is the Baltic. 
From the Carpathians the boundary follows the 
water-parting between the Oder and Warthe, 
crosses the Warthe between Landsberg and 
Posen, and then curves north-east across the 
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plain to the coast, a little west of Danzig. 

Area and Population ^ — Poland is the sixth 
state of Europe in size and population, and is 
divided into 15 counties and 257 districts as 
follows: 


County. 

No. of 
Districts. 

Population, 
1921 Census. 

I . Warsaw . . 

23 

2,111,16s 

2. Lodz 

13 

2,256,65s 

3. Kielce 

16 

2,537,127 

4. Lublin 

IQ 

2,090,040 

1;. Bialystok . . 

14 

1,295,086 

6. Nowogr6dek . . 

11 

1,296,417 

7. Wolyn . . . . 

8. Polesia 

9 

1.501,511 

865,035 

9 

9. Poznan 

36 

1,970,822 1 

10. Pomorze . . 

18 

941,461 ' 

1 1 . Krakdw . . 

23 

1,986,04s 

12. Lw6w 

27 

2,724,327 ' 

13. Sianislawdw .. 

16 

1 ,334,630 , 

14. I'arnopol . . 

15. Silesia^ 

Military . . 

Total 

City of Warsaw 

17 

,.4J9.3SS 1 

6 

1.125.537 ' 

500,000 j 

25.955,223 i 
931,176 1 


Grand total population . . 26,886,399 | 


•An area of 1225 sq. miles (pop. 891,690) of Upper 
Silesia has been allotted to Poland. 

The approximate total area of Poland is 150,000 
sq. miles. 

Towns . — Warsaw is the capital and the princi- 
pal town; others are: Lodz (pop. 1921,451,818), 
Lw6w (Lemberg; 220,000), Krakdw (Cracow; 
176,463), and Poznan (Posen; 156,691). 

Physiography , — Poland may be divided into 
five distinct areas. (1) The mountain area, 
which falls through forested slopes and upland 
pastures to (2) the southern plateau, having an 
average altitude of 900 feet, and bisected by the 
Vistula. (3) The basin of the Middle Vistula, a 
low, wooded plain from 300 to 400 feet in alti- 
tude, was the cradle of the Polish race. It rises 
northward to the hake-studded Baltic Plateau, 
and forms the grain-producing area of Poland. 
Within recent geological times the whole low- 
land area was a vast glacial lake, or a series of 
glacial lakes, and it is to the silt deposits of 
these lakes that the district owes its modern 
prosperity. The complicated river -system is 
also attributed to this geological fact. (4) Sepa- 
rating the Central Plain from the coastal belt 
rise the Northern Uplands, rounded hills of 
some 700 feet in height, interspersed with peat- 
bogs, marshes, sandy areas, and many lakes 
and ponds, and traversed by slow-flowing rivers. 
(5) The coastal belt is sandy and shallow, fre- 
quently ice-bound in winter. Linking up the first 
four physical conditions is the Vistula, falling 
into the sea at Danzig, which, nominally a free 
and independent port, forms the natural outlet 
northward for the whole of the Polish plain. 

VOL. IX 


Climate, — Climatically Poland is also a tran- 
sition area between the continental climate of 
Eastern Europe and the more oceanic climate 
of the West. I'he mean annual temperature 
may be as low as 43° F. 

Social Conditions: Religion . — ^Thcrc is no 
national Church, and all denominations are 
tolerated, but by Article 117 of the Polish 
Constitution, Roman Catholicism is stated to 
be the dominant religion, and to that faith 
69*2 per cent of the population belong. Others 
are Greek Catholics (about 12*1 per cent), 
Jews (about 11*0 per cent), and Protestants. 
Education . — Elementary education is free and 
compulsory. There are five universities (Cracow, 
Posen, Lublin, Warsaw, and Lemberg), poly- 
technics at Warsaw and Lemberg, an academy 
of fine arts, two agricultural colleges, one forestry 
school, a mining-college, two veterinary colleges, 
and the Academy of Science (Cracow), the 
principal scientific institution of Poland. 
Money . — The monetary unit is the mark of 
1(K) pfennigs (normally 20*43 marks = £1 ster- 
ling). Weights and Measures . — ^The metric sys- 
tem is ollicially compulsory, but the Polish 
measures are unofficially used. 

Production: Agriculture , — Poland is essentially 
an agricultural countiy, and many of her indus- 
tries, such as sugar-refining, distilling, and 
starch-making are directly dependent upon 
other agricultural productivity. Wheat, rye, 
barley, oats and potatoes, sugar-beet, hemp, 
hops, tobacco, and chicory are important. 
Forestry . — 25 per cent of the productive area 
of the state is forested, and, under a Bill passed 
by the Sejm (Diet) in July, 1919, all forests were 
nationalized. Minerals . — There are coal-fields, 
in the Cracow basin, capable of considerable 
development, but Polish coal-production in 
general is more or less dependent upon the 
more rich fields of Upper Silesia in the area 
allotted to Poland by the League of Nations 
(i.e. around Kemigshutte). Small quantities 
of other minerals arc found, especially salt from 
Wieliczka (near Cracow, in Galicia). Before the 
European War Galicia produced about 5 per 
cent of the world’s total pcLrolcum output. 
Manufactures , — There are three main groups of 
industrial centres, and all the industries of 
Poland are represented in Warsaw, half-way 
between Cracow and Danzig. These are prin- 
cipally manufactures of paper, and paper-bags 
of various kinds. 

Commerce . — The absence of good strategic 
frontiers east and west, i.e. at the points of 
greatest danger, has repeatedly proved a dis- 
astrous disadvantage to Poland in her two- 
fold military capacity of (1) buffer between 
Slav and Teuton, and (2) frontier guard of 
Europe against Asiatic invaders. But the 

231 
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trade relations of the area in peace are excep- (west); Cracow and Przemysl and armed camps 
tionally good. Before the European War the (south); Brest-IJtovsk, Grodno, and Osovriee 
chief exports were (a) manufactured goods, (east); and Warsaw, Modlin, and Deblin (cen- 
machinery, cotton and woollen goods, and tral). A river-fleet of six gunboats and cruisers 
aleoholic beverages to Bussia; and (ft) grain is intended for the Vistula, 
and farm produce; to Germany. Imports were Jlisiory , — The Poles, like the Russians, are a 

chiefly (a) inanufaetured goods, such as tools, Slavonic race, and arc first sj)okcn of as the 
agricultural machinery, and cutlery; and (h) Polani, a tribe or people between the Vistula 
raw materials, viz. raw wool, cotton, and jute, and Oder. The country was divided into small 
Communications , — There are over 7250 miles communities until the reign of Mieezyslaw I 

(962-992) of the Piast dynasty, who 
renounced piiganism in favour of Chris- 
tianity, and was a vassal of the German 
Emperor. He was succeeded by Bole- 
slaw the Great (992-1025), who raised 
Poland into an independent kingdom 
and increased its territories. In suc- 
ceeding reigns the country was involved 
in war with Germany, the heathen 
Prussians, the Teutonic knights, and 
with Russia. The last of the Piast 
dynasty was Casimir the Great (1364- 
70), during whose reign the material 
prosperity of Poland greatly inereased. 
He was succeeded by his nephew, Louis 
of Anjou, King of Hungary, whose 
daughter Hedwig was recognized as 
queen in 1384, and having married 
Yagello, Prince of Lithuania, thus 
established the dynasty of the Yagellons, 
which lasted from 1386 to 1572. During 
this period Poland attained its most 
powerful and flourishing condition. In 
1572 the Yagellon dynasty became 
extinct in the male line, and the 
monarchy, hitherto elective in theory, 
now became so in fact. The more 
important of the elective kings w^ere 
Sigismund III (1 587-1637), Wladislaw or 
Ladislaus IV (1632-48), John Casimir 
(1648-69), and the Polish general 
Sobieski, who became king under the 
title of .John III (1674-96). He was 
succeeded by Augustus II, Elector of 
Saxony, who got entangled in the war 
of State-owned railways (June, 1921), and over of Russia with Charles XII, and had as a 
80,000 miles of roads. 1875 miles of navigable rival in the kingdom Stanislaus Lesezynski. 
water-ways are acexjssible by vessels of over Augustus III (1733-63) followed, and by the 
400 tons for a distance of 298 miles. By Act end of his reign internal dissensions and other 
of the Sejm (Diet), Poland is engaged in the causes had brought the country into a state 
foundation of a national mercantile marine, of helplessness. In 1772, under the last feeble 
20 vessels of 8000 tons each and 10 vessels of king, Stanislaus Augustus (1764-95), the first 
3000 tons each being among the ships provided actual partition of Poland took place, when 
for. about a third of her territories were seized by 

Defence,— lihe army is organized on a con- Prussia, Austria, and Russia, the respective 
scription basis, service being universal and com- shares of the spoil being Prussia 18,415 sq, 
pulsory, and there are nine military districts, miles, Austria 27,000 sq. miles, and Russia 
viz. Warsaw, Lublin, Kielee, Lodz, Cracow, 42,000 sq. miles. What remained to Poland 
I-«emberg, Posen, Grodno, and Pomorze. The was completely under Russian influence. Another 
fortresses of Poland are: Thorn and Posen partition in 1793 gave Russia nearly 97,000 sq. 
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miles and Prussia 22,500 sq. miles. A third par- 
tition took place in J1795 after the heroic attempt 
of Kosciusko to save his country, and the last 
King of Poland became a pensionary of the Rus- 
sian court. The successive part itions gave Russia 
upwards of 180,000 sq, miles, Austria about 
45,000 sq. miles, and Prussia 57,(MM) sq. miles. 
Napoleon formed the Duchy of Warsaw in 1807, 
and for a time Poland became a semi-independent 
state; but the Congress of Vienna in 1815 re- 
partitioned the country, excepting Cracow, which 
retained its independence until annexed by 
Austria in 1835. From 1815 to 18,30 Russian 
Poland was a constitutional monarchy with the 
emperor as king, but the Poles, taking occasion 
of the French Revolution, at the latter date 
rashly engaged in an insurrection, which only 
hastened their complete absorption in Russia. 

European War, — Congress Poland was the 
theatre of war during the first year of the 
European War (Aug., 1914, to Aug., 1915): 
Galicia was overrun three times by the Russian 
and Austrian armies, and for three years the 
northern provinces were occupied by the Ger- 
mans and the southern by the Austrians. The 
Germans drained the country by heavy taxation, 
export and import duties, and by the large- 
scale evacuation of industrial plant from towns, 
factories, and mills. A joint Manifesto of the 
German and Austrian Emperors proclaimed 
(5th Nov., 1910) the independence of Poland, 
and on 9th Nov., 1918, independence -was pro- 
claimed. On 14th Nov. Marshal Joseph Pil- 
sudski (q.v.) returned from prison in Magde- 
burg and convoked the Constituent Assembly, 
which elected him to the presidency. He was 
re-elected for a further term on 20th Feb., 1919. 
The Treaty of Versailles acknowledged the inde- 
pendence of Poland (28th June, 1919). How- 
ever, as a result of the different policies towards 
the Poles of the Russian, German, and Austrian 
Governments during the hundred and twenty- 
five years since the last partition of Poland, 
the Poles developed different characteristics in 
the three provinces. The policy of both the 
German and the Russian Governments was 
directed towards excluding the Poles from any 
participation in the government of the country. 
In Russia the exclusion was absolute, and in 
Gemany the few Polish Deputies elected to the 
Reichstag were always attached to the Opposi- 
tion, and gained no practical experience in 
government and administration. The Austro- 
Hungarian province, on the other hand, en- 
joyed autonomous government under the Gali- 
cian Diet, located at Lw6w (Lemberg) but 
controlled from Vienna. As a consequence, 
upon the formation of the Polish State, the 
Galician Poles, who were the only Poles with 
uny governmental experience, immediately went 
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into office and organized the Government upon 
the Austro-Hungarian pattern. M. Paderewski, 
probably better known as a pianist, wus Premier 
between Feb. and Dec., 1919, when he resigned, 
and M. Skulski formed a new Ministry (15th 
Dec.). During 1919 the Polish armies under 
Pilsudski engaged in three wars with Soviet 
Russia, the Ul^aine, and Czecho-Slovakia re- 
spectively. After the Bolsheviks had evacuated 
Vilna the city was claimed by both Poles and 
Lithuanians, the former on account of the 
language and population, and the latter on the 
grounds of history and tradition. See Galician 
Campaign, 

Language and Literature, — ^The Polish language 
belongs to the Slavic division of the Aryan or 
Indo-European tongues. It is remarkable for 
its flexibility, richness, power, and harmony; its 
grammatical structure is fully developed and 
established, and its orthography is precise. The 
Polish literature reaches back to a more remote 
period than that of any other Slavonic language 
except the Bohemian. The oldest monuments 
consist of warlike, historical, political, and reli- 
gious poems, more especially the last. The most 
celebrated of these monuments written in Polish 
is the Bogarodzica Dziemica, a hymn in honour 
of the Virgin, said to have been composed by 
Adalbert of Prague at the end of the tenth 
century. The next literary remains of the 
country are all in Latin, and consist mostly 
of chronicles written by the monks, the earliest 
dating from the twelfth century. Literature 
again revived in the fourteenth century under 
Casimir the Great, the founder of the Univer- 
sity of Cracow, and the progress of civilization 
and culture is still more noticeable in the fifteenth 
century in the works of Jan Dlugosz. The 
‘ golden age ’ of Polish literature was from 1521 
to 1621. To this period belong Nicolas Rej 
(died 1568) and Jan Kochanowski (died 1584), 
who both attained eminence as poets, the former 
in satire, allegory, didactic poetry, &c., the latter 
as a lyrist of the highest rank. Among the other 
poets of the century were Szarzynski (d;ied 1581), 
and Szymonowicz (Simonides), author of Polish 
Idylls, It was in the sixteenth century also that 
the first histories in the language of the people 
were written. This flourishing period of Polish 
literature was followed by a period of Jesuit 
supremacy and literary decline, which lasted till 
about the middle of the eighteenth century. 
About that time the influence of the French 
civilization was widely felt in Poland, and pre- 
pared the way for the revival of letters. The 
most distinguished authors of the latter part of 
the eighteenth century are Naruszewicz, who 
wrote odes, idylls, satires, &c., and Krasicki 
(1734-1801), who also distinguished himself in 
various fields. The literary activity of Poland 
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did not cease after the overthrow of the political 
independence of the country. It is indeed only 
after its loss of independence that Poland’s 
literature acquired a European importance. 
After the year 1815 Vilna became the literary 
centre of Poland, and here a number of the 
most enthusiastic spirits of the country asso- 
ciated together and endeavoured to propagate 
the influence of English and German literature, 
in opposition to the prevailing French tendencies. 
Among Polish poets of the nineteenth century 
may be noted Mickiewicz (1789-1855), Krasinski 
(1812-59), Slowacki (1809-49), and Zaleski (I802- 
86). Kraszewski (1812-87), novelist and political 
and historical writer, was one of the most prolific 
of Polish authors. In recent times the Polish 
novel is more representative of the epoch than 
arc Polish drama and poetry. Among the best- 
known writers are Henryk Sienkiewicz, Eliza 
Orzeszkowa, and the leader of Young Poland, 
Stanislaw Pszybiszewski, whose works, 2'he 
Children of Satan and Homo Sapiens^ met with 
considerable success. 
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Polariscope, an 
instrument for ex- 
hibiting polarized 
light, and for 
examining trans- 
parent substances 
with regard to their 
polarizing proper- 
ties. It contains a 
polarizer a (sceflg.), 
an analyser b, and 
a platform cc to 
hold the specimen, 
and provided with 
a scale in degrees. Malus’ Polariscope 

The polarizer and 

analyser are similar in construction, and consist 
in the simplest form of two glass plates, or, 
better, two piles of thin glass plates. These 
plates are set to reflect light at the polarizing 
angle, viz. 67 for glass; and light reflected 
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from A is directed to b. On examining the 
light reflected from b, as this plate is rotated 
round a vertical axis, it is found to be almost 
extinguished for a given position of B, in 
which the principal planes (which contain the 
incident and reflected rays) of the two mirrors 
are at right angles to each other. On inter- 
posing a piece of mica, quartz, or Iceland spar, 
and rotating the specimen on the platform, 
the light appears again by reflection from b, and 
is now coloured. No effect is obtained with un- 
strained glass or with crystals belonging to the 
cubical system, such as diamond, and the polari- 
scope may be used to discriminate between 
‘ pebble ’ and glass lenses, and between real 
and artifleial gems, with the exception men- 
tioned. In another form of polariscope the 
principle of refraction is employed, and both 
polarizer and analyser are formed of Nicol 
prisms. See Polarization of Light, 

Polarization of Light, an alteration in the 
properties of light, produced by reflection, or 
by refraction through certain bodies; the altera- 
tion is not visible to the naked eye. When a 
beam of light falls obliquely on a plane glass 
surface, part of the light is reflected and part 
is refracted. Each of the two beams has now 
different properties from the incident beam; the 
reflected beam is not reflected from a second 
surface with equal facility in every direction, 
but appears bright and dim alternately as the 
second reflector turns round while keeping the 
angle of incidence constant. The light is now 
partially polarized, and polarization attains a 
maximum for a glass reflector when the angle 
of incidence is 57^°; this is called the polarizing 
angle, and Brewster showed that the tangent 
of the polarizing angle is equal to the refractive 
index of the reflecting medium. The refracted 
ray is also partially polarized, and a simple 
polarizer may be constructed by placing a 
number of microscope cover glasses in a per- 
forated pill-box, the glasses being set at about 
83° to the incident light. The emergent light 
can then be examined by a similar ‘ pile of 
plates ’ used as an analyser. 

Polarization also takes place when light is 
refracted through certain crystals, or through 
transparent isotropic substances, such as glass 
or celluloid, when in a state of strain. Crystals, 
except those which belong to the regular or 
isometric system, appear to possess the property 
of double refraction in some measure, and all 
rays which are doubly refracted are at the 
same time polarized. On looking through a 
rhomb of Iceland spar at a black dot on a white 
paper, two dots are seen, and on turning the 
rhomb on the paper, one dot is seen to revolve 
round the other. One ray obeys the ordinary 
laws of refraction, and the other does not; 
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hence one is called the ordinaiy ray, and the 
other the extraordinary ray. The optical dis- 
tinction between these two rays is the following. 
In a ray of common light the ether vibrations 
are transverse or across the path of the ray, 
and in every direction, whether in straight, 
elliptical, or other paths. When a ray of light 
enters a crystal, the latter constrains the hetero- 
geneous vibrations of the incident light which 
are resolved into vibrations in two directions 
only, and rays of plane polarized light emerge. 
The vibrations in the ordinary ray are perpen- 
dicular to the plane of incidence, whilst those 
of the extraordinary ray take place in this 
plane and at right angles to those of the ordinary 
ray. In polarization by reflection the vibrations 
of the reflected ray arc perpendicular to the 
plane of incidence and parallel to the reflecting 
surface; the refracted ray is constituted by 
vibrations perpendicular to this direction in 
the plane of incidence. 

In general, a doubly refracting crystal gives 
rise to two rays, but all such substances possess 
one or two directions along which a ray may 
pass without being broken into two. These 
directions arc called optic axes, and a crystal 
is said to be uniaxial or biaxial according as it 
possesses one or two optic axes; Iceland spar 
and quartz are uniaxial, and nitre and cerussite 
arc examples of biaxial crystals. The optic axis 
is merely a direction and not a particular path 
in the crystal. In quartz the axis is perpen- 
dicular to the hexagonal section of the crystal; 
and in Iceland spar or caleite it is equally 
inclined to the three faces forming the obtuse 
angle of the rhombic crystal. 

Tourmaline is a crystal which possesses a re- 
markable property; it occurs as green, pink, and 
brown crystals, of which the brown variety is 
best suited for polarization experiments. Plates 
of tourmaline cut parallel to the axis and about 
inch thick can completely absorb the ordin- 
ary ray, and two tourmalines made up in the 
form of ‘ tongs ’ form a convenient small polari- 
scopc, giving a dark field when the tourmalines 
are crossed (see fig.). Another crystal polarizer 
is made from Iceland spar. The Nicol prism is 
made from a long rhomb of spar, the end faces 
of which are cut to make angles of 68° with the 
two nearest long edges; the rhomb is then cut 
in halves by a plane perpendicular to the newly 
cut faces and to the plane containing the two 
long edges mentioned. The two halves are 
ceniented together again with Canada balsam, 
which has a refractive index less than Iceland 
spar for the ordinary ray, but greater than that 
for the extraordinary ray. The effect is such 
that when rays parallel to the long edges pass 
into the prism by an end face, they are doubly 
refracted, and the ordinary rays are totally 


reflected at the balsam and are absorbed at the 
side, whilst the extraordinary rays pass through 
the prism. Two Nicol prisms give, when ‘ crossed 
a dark field, which becomes bright on interpos- 
ing a doubly refracting crystal. Many beautiful 
colours may be obtained in this way with thin 
plates of mica and selenite, A Nicol prism is 
part of the equipment of the polariscope, sac- 
charimeter, and geologist’s microscope. 

The optical behaviour of Iceland spar and 
quartz differs in one important particular. As 
seen in the Nicol prism, the ordinary ray is 
refracted more than the extraordinary; but in 
quartz the opposite is the case. For this reason 
quartz, ice, and other crystals are termed posi- 
tive, while Iceland spar, tourmaline, ruby, and 
others are called negative crystals. 

If a plate of quartz or Iceland spar is cut 
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parallel to the axis, and rays fall normally on 
it, the two polarized ra>s are not separated in 
direction, but one travels more slowly than the 
other, and, their vibrations being at right angles, 
the resultant motion on emergence is, in general, 
elliptical, and the emergent light is said to be 
elliptically polarized. If the difference of phase 
in the two rays is 90°, and the amplitudes are 
equal, the emergent ray will be circularly polar- 
ized. 

Another optical property may be exhibited by 
means of a plate of quartz cut perpendicular to 
the axis. When the plate is put between crossed 
Nicol prisms used with monochromatic light, the 
light passes through the analyser; it is plane 
polarized, but its plane of polarization has been 
rotated on passing through the quartz. Different 
specimens of quartz are found in which the 
directions of rotation of the plane of polariza- 
tion are opposite to one another; these are dis- 
tinguished as right-handed and left-handed 
quartz, according as, on looking in the direc- 
tion in which the ray is travelling, the turning 
is clockwise or the reverse. A solution of cane- 
sugar is dextro-rotatory, whilst one of fruit- 
sugar is Iscvo-rotatory. Rotatory substances are 
examined by means of a saccharimeter (q.v.), 
by which are determined the direction and 
amount of the rotation; from the observations 
the amount of active material present may be 
calculated. 
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Professor Coker has applied the properties of zenith and nadir are the poUs of the horizon, 
polarized light as a means of investigating, for So the poles of the ecliptic are two points of 
engineering purposes, the variations of stress in the sphere whose distance from the poles of 
plates and springs made of xylonite. — Biblio- the earth's equator is equal to the obliquity of 
grafhy: R. T. Glazebrook, Physical Optics; the ecliptic; they are 90^ distant from every 
£. Edser, Light for Students, part of the ecliptic. Pofe, in physics, denotes 

Polder, the name given in the Netherlands the points of a body at which electric or magnetic 
to an area of land reclaimed from the sea, a forces of opposite qualities are centred, as the 
marsh, or a lake by artificial drainage, protected poles of a magnet, the north pole of a needle, 
by dikes, and brought under cultivation. There the poles of a battery. 

are good examples in the four polders of the Polecat, a name common to several species 
Zuider Zee littoral. The polders were for the of digitigrade carnivora of the weasel family 
most part formerly permanently submerged (MustelidsD). The common polecat {Putorius 
areas. The usual method of procedure in the feetidus) is found in most parts of Europe. Its 
formation of a polder is to enclose the portion body is about 17 inches long, and the tail 6 inches, 
to be reclaimed by an embankment, and con- The colour is dark-brown. It is a nocturnal 
struct a channel having its bed sufficiently high animal, sleeping during the day and searching 
to cause a current towards the sea or river, for its prey at night. It is especially destructive 
The water is then pumped into this canal by 
means of pumping apparatus driven by steam 
or otherwise. See Netherlands; Zuider Zee, 

Pole, Reginald, English cardinal and states- 
man, born in Staffordshire 1500, died 1558. 

He was the son of Sir Richard Pole, Lord 
Montacute, cousin to Henry VII, by Margaret, 
daughter of the Duke of Clarence, brother to 
Edward IV. Educated at Oxford, he had several 
benefices conferred on him by Henry VIII, with 
whom he was a great favourite. In 1519 he 
visited Italy, and fixed his residence at Padua* 

He returned to England in 1525, but about 1531 
lost the favour of Henry by his opposition to the Polecat {Putonu^ fcettdusi) 

divorce of Queen Catherine. He retired to the 

Continent for safety, was attainted, and his to poultry, rabbits, and game, as plieasants, so 
mother and brother were executed. On the that in Britain it is being rapidly exterminated 
accession of Mary (1553) he returned to Eng- by gamekeepers, fanners, and others. Frogs, 
land as Papal legate, and on the death of Cranmer toads, newts, and fish are often stored as food 
became Archbishop of Canterbury, being at the by this voracious animal. It has glands secret- 
same time elected chancellor of the Universities ing a fetid liquor, somewhat like that of the 
of Oxford and Cambridge. He died in Lambeth American skunk, which it ejects when irritated 
Palace the day after Mary’s death. He seems or alarmed. The name of ‘ Foumart ’ is also 
to have been noted for his mildness, generosity, applied to the polecat; and its fur, which is 
and comparative moderation, in an age when imported in large quantities from Northern 
persecution was deemed lawful on all sides. Europe, is known as that of the ‘ Fitch ’. Its 

Pole, the name given to either extremity of hairs are used in the making of a superior kind 
the axis round which the earth revolves. The of artists’ brush. 

northern one is called the north pole, and the Polemonia'cese, a natural order of gamo- 
southern the south pole. Each of these poles is petalous dicotyledons with a trifid stigma, three- 
90° distant from every part of the equator. (See celled fruit, and seeds attached to an axile pla- 
Geography.) In astronomy, the name is given centa, the embryo lying in the midst of albumen, 
to each of the two points in which the axis of They consist for the most part of gay-flowered 
the earth is supposed to meet the sphere of the herbaceous plants, natives of temperate coun- 
heavens. The stars appear to revolve round the tries, and particularly abundant in the north- 
elevated or visible pole. In a wider sense a western parts of America. They are of no 
pole is a point on the surface of any sphere economical importance. Some are cultivated 
equally distant from every point of the circum- for their beauty, the well-known phlox being 
ference of a great circle of the sphere; or a one, Polemonium cceruleum, known as Greek 
point 90° distant from the plane of a great valerian or Jacob’s ladder, is the only British 
circle, and in a line passing perpendicularly species. 

through the centre, called the axis. Thus the Pole-star, the star a of the constellation 
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Ursa Minor, situated about 1® from the north 
celestial pole, rdund which it apparently de- 
scribes a small circle. It is of the second mag- 
nitude, and is of great use to navigators in the 
northern hemisphere. Two stars called the 
pointers, in the constellation Ursa Major (the 
Great Bear, a portion of which is commonly 



Diagram showing the Position of the North or Pole Star 

called the Plough), always point in the direction 
of the pole-star, and enable it to be found 
readily. 

Polianite. See Pyrolusite, 

Polian'thes, a genus of plants belonging to 
the nat. ord, Amaryllidaceaj. They arc natives 
of the East Indies and South America, and in 
Britain require the aid of artificial heat, and the 
shelter of frame or greenhouse, to bring them to 
flower in perfection. The P. tuberosa or tuberose 
is well known for its delicious fragrance. See 
Tuberose, 

Police (po-les'), the system instituted by a 
community to maintain public order, liberty, 
and the security of life and property. In its 
most popular acceptation the police signifies 
the administration of the municipal laws and 
regulations of a city or incorporated town or 
borough. The primary object of the police 
system is the prevention of crime and the pur- 
suit of offenders; but it is also subservient to 
other purposes, such as the suppression of 
mendicancy, the preservation of order, the 
removal of obstructions and nuisances, and 
the enforcing of those local and general laws 
which relate to the public health, order, safety, 
and comfort. The term is also applied to the 


body of men by which the laws and regulations 
are enforced. A police force is usually made up 
partly of men in uniform, and known to every* 
body, and partly of men in plain clothes, who 
are known as detectives. 

The police system in England, as at present 
organized, dates from 1829, when the remodelling 
of the police system of the metropolis led the 
way to the adoption of a uniform system for 
the whole country. In 1829 Sir Robert Peel 
got an Act passed “ for improving the police in 
and near the Metropolis ”. Several modifications 
were introduced by subsequent Acts of Parlia- 
ment, especially by 2 and 3 Viet. caps, xlvii and 
xciv (1839); and other cities and boroughs 
from this time forward successively acquired, 
by separate Acts of l*arliament, the necessary 
powers to enable them to institute and main- 
tain a police force on the model of the metro- 
politan force. In 1839 and 1840 Acts were 
passed providing for the appointment of a 
county constabulary, organized and maintained 
in accordance with rules prescribed by the 
Secretary of State for the Home Department, 
The county magistrates, however, were left the 
option of taking advantage of these Acts, and 
accordingly many counties took no steps in the 
matter. But by 19 and 20 Viet. cap. Ixix (1856) 
it was made compulsory, and there is now a 
county constabulary force in every county (as 
well as a borough policjc ), which reports annually 
to the Secretary of State, the force being under 
the periodical i.ispection of officers appointed 
by the Crown. By the Local Government Act 
of 1888 the management of the county police 
is put under the county council and Justices 
jointly, the police of boroughs having a popu- 
lation of less than 20,000 being also put under 
the county council. The total number of the 
police in England and Wales is over 56,000. 
Of these the metropolitan police number over 
21,0(K), forming a distinct body directly under 
the Home Secretary. The police are supported 
partly by local assessment, partly by the general 
revenue of the country. They are not allowed 
to be members of a trade union, but those below 
the rank of superintendent may join the Police 
Federation established by the Police Act, 1919. 
The employment of women police was com- 
menced in 1920. 

Polishing, the process by which the surface 
of a material is made to assume a perfectly 
smooth and glossy aj)pearance, usually by fric- 
tion. The article to i)e polished must first be 
made smooth and even. In the case of wood, 
one of the most common processes is known as 
French polish (q.v.). With metals, the processes 
arc varied to suit the character of the material 
and the purpose the polishing is to serve, A 
process known us ‘ lapjdng ’ is used in polishing 
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cutting implements, such as razors. This is 
performed with a revolving wheel made up of 
segments of wood, with the fibres arranged 
approximately in radial lines. The wood is 
covered with an alloy of tin and lead. Other 
polishing work is performed with leather-covered 
wheels and fine emery powder. Metal-working 
of this character is usually finished with crocus. 
Jewellery is polished with rouge, either on a 
buff (a revolving pad made up of circular sheets 
of cloth), or by hand with the use of a rag. 

In metallography great care must be taken in 
the preparation of the specimens cut from the 
billets. The first process consists of grinding 
with emery on a revolving wooden wheel. Finer 
and finer grades of emery are used towards the 
end, and before using the papers for the last 
stages they are rubbed against a hard steel 
surface to remove any coarse particles. The 
process is completed by rubbing with wet cloths 
or parchment, covered with jewellers’ rouge. 
Tin-putty, lead siftings, and tripoli are common 
materials used in the polishing of glass, marble, 
granite, and other ornamental stones. Furniture- 
polishes are made of shellac, gums, and a solvent 
such as spirits of wine, or arc water solutions of 
bees’ -wax, white wax, and soap. 

Polishing- slate, a grey or yellowish deposit, 
composed of the siliceous remains of microscopic 
organisms, found in Bohemia and in Auvergne, 
and used for polishing glass, marble, and metals. 

Politian, or Poliziano (po-let-sc-a'no), Angelo 
(Latinized form, Politianus), Italian scholar and 
poet, born 1454, died 1494. The first production 
which brought him into notice was a Latin poem 
on the tournament of Giulio de’ Medici. He be- 
came an ecclesiastic, and acquired the favour 
of Lorenzo de’ Medici, who made him tutor to 
his children, and presented him with a canonry 
in the Cathedral of Florence. In 1484 he visited 
Rome, and after his return to Florence he lec- 
tured with distinguished success on the Latin 
and Greek languages, and likewise on philosophy. 
He wrote an Account of Vie Conspiracy of the 
Pizza, a Latin translation of Herodian, and a 
collection of Greek epigrams, besides Latin odes 
and epigrams, and a Latin poem entitled Rus- 
ticus. He also contributed greatly to the correc- 
tion and illustration of the Pandects, 

Political Economy. See Economics, 

Politics. Since its origination by the Greeks 
the tenn has become expanded in its meaning. 
To-day it connotes two things: (1) the science 
and art of government, i.e. the conduct of man 
to State, State to man, or State to State; (2) 
the organization of the people, and the art of 
influencing public opinion with the view of 
serving or controlling the State. The second 
is the more generally aecepted interpretation in 
modern times, with a tendency towards the 


cynical view, implying that politics are becom- 
ing more and more professional and even sinister. 
This, however, may be but a phase, inevitable 
in the development of the distribution of power. 
Greek philosophers noted three forms of govern- 
ment, or social organization — monarchy, oli- 
garchy, and democracy. The Romans added 
nothing to these theories, and later, feudalism 
and the Roman Church were dominant. 

With the Renaissance new theories began to 
be evolved, with steady advancement from the 
obnoxious principles of Machiavelli, through 
Grotius and Hobbes to Rousseau. But before 
then the doctrine of the divine right of kings 
had been assailed both by the nobles and the 
people, that is, by the aristocracy and by the 
democracy, who each, and sometimes in unison 
— as in the action which led to the foundation 
of Parliament — made demands for a voice in 
government. This conflict became continuous, 
with periods of revolution, civil war, and cur- 
tailment of the power of the Church. Every 
movement saw a deeper significance attached 
to the ethics of governi*ient. It was not merely 
that power passed little by little from the few 
to the many, but that the few were made to 
realize their responsibilities and the necessity of 
surrendering their privileges, whilst the majority 
gradually aecepted the theories of their advaneed 
advocates that the seienee of government em- 
braced the whole welfare of the peoples. Royal 
prerogative gave way to popular liberty with 
the utmost reluctance. The struggle towards 
democracy was fitful; the nobles yielded with 
bad grace; the privileges which appertained to 
the possession of land are still jealously regarded 
by the aristocracy; and it cannot be said that 
all that has been gained by the masses is deemed 
wise or useful by those who maintain that 
society falls into two classes, roughly, the rulers 
and the workers. With the growth of parlia- 
mentary institutions as the instruments to secure 
the power of the people, parties became defined 
in politics. In England there were the Tories, 
more generally known now as the Conservatives, 
who were comprised of the ‘ upper ’ classes and 
their adherents; and the Whigs, who later 
developed into Liberals, with an advanced ele- 
ment known as the Radicals. The Tory view 
may be defined as postulating the duty of the 
class to govern the people (for their good), a 
version of benevolent despotism; the Whig con- 
ception was that the elected representatives 
were trustees of the nation, with the right to 
rule according to their discretion; the Radical 
idea, now fairly generally accepted, was that the 
people should govern themselves through the 
House of Commons. The opinion is still held 
by some that whilst Radicals might originate 
theories, Tories and Whigs must administer. 
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In this way parties became organized with the 
object of controlHng Parliament from without, 
through the electors and the constituents. Poli- 
tics resolved themselves into party government. 
The party in the majority became the party in 
power, forming the Cabinet, and devising and 
carrying out the programme of legislation; whilst 
the minority constitutes the Opposition, wliosc 
function is to criticize, and resist as well as 
assist. 

Periodically, a coalition is formed by two 
parties, but there is usually a reversion to 
party, despite the criticism that the sharp cut 
leads to abuses in the struggle of the ‘ outs ’ to 
become the ‘ ins ’. Party, however, means 
organization and discipline; it tends to stabilize 
opinion and to minimize the evil of the group 
system, which is irritating and makes for in- 
security. With the increase in the number of 
electors a new party has arisen, the Labour 
Party, which, in Parliament, is yet in its infancy, 
and has not completely consolidated and defined 
itself in the country. It contains advanced 
elements imbued with some of the newer ideas 
of politics and theories of the State and Govern- 
ment — socialism, syndicalism, and communism. 
The struggle against the old forms of authority, 
as, for instance, the continuance of the House 
of Lords on the hereditary prjrici[)le, is growing 
to such an extent that many Tories admit the 
need for the reconstitution of the Second Chamber 
on a more democratic basis. 

Politics are thus in a continual state of flux, 
and with the recognized aim of Parliament 
being the welfare of the nation, morality now 
plays an important part in political theory. 
Politics embrace the whole field of sociology. 
Woman now has the vote, and the life of the 
people is controlled and directed from the 
cradle to the grave, and before and after, for 
antenatal care of the child by attention to 
the expectant mother is a part of political 
science, and duties exacted from the estates 
of the dead are an integral part of national 
finance, contributing no small share to the 
revenue. The control of Parliament, legislation, 
and local administration from without is in- 
creasing. Party organizations and non-party 
associations, formed to promote and protect 
specific interests, exert influence and pressure 
on members of the House of Commons and local 
councillors, who are continually reminded that 
they are representatives of those who possess 
the votes which elect them. Virtually the 
whole country is organized, and polities have 
become, often willy-nilly, the daily concern of 
the whole nation. There are those who hold 
that members of Parliament are thus tending 
to become delegates rather than representatives, 
and that this will become more definitely so 


when a Labour Government is returned to 
power. These criticisms or fears may, however, 
be said to emanate from reactionaries, w^ho 
regard parliamentary institutions with suspi- 
cion and democracy as an evil. Democracy, 
realizing this, continues to push forward to 
assert the sovereign rights of the people. 

The argument is, that all matters are the care 
of the State, that legislation can and must 
adjust every anomaly and remove all evils, 
and that in this way the nation benefits. This 
all-embracing view has given rise to a growing 
counter - opinion that too much legislation is 
an evil, subversive of individual effort and 
private initiative, and, furthermore, that it 
encourages abuse of the privileges and benefits 
promoted by the State. The European War 
not only overthrew monarchies, but brought 
new ideas into politics. National effort secured 
unity and a breakdown of social barriers, but 
this gave way to other class distinctions and 
bitterness, due to profiteering, the wide distri- 
bution of honours — always a subject of political 
criticism — leading to the formation of a new 
plutocracy, rousing the enmity of the old aristoc- 
racy as well as the scorn of the democracy. The 
power of wealth being intensified, the resent- 
ment of the masses w^as aeocntiiated into a 
demand for a new relation between master and 
man, so that the latter should have a greater 
share in the product and a voice also in the 
control of industry. Even before the w’ar the 
desire for closer international relations w’as mani- 
fest. International Socialist and Labour con- 
ferences were held, and out of the peace con- 
ferences there grew the I-caguc of Nations, 
the political possibilities of w’hieh are illimit- 
able, but as yet problematic. 

Polk (pok), James Knox, President of the 
United States betw^een the years 1845 and 
1849, was born in 1795 in North Carolina, died at 
Nashville 1849. He studied law% entered Con- 
gress as representative of Tennessee in 1825, 
and w^as Speaker of the House of Representa- 
tives from 1835 to 1838. His advocacy of the 
annexation of Texas led to his election as Pre- 
sident in 1844. The annexation of Texas, the 
Mexican War, the acquisition of Upper California 
and New Mexico, and the settlement of the 
Oregon boundary w'crc the chief events of his 
term of office. 

Polka, a round dance w’hieh originated in 
Bohemia about 1830. The music to it is in | 
time, w'ith the third quaver accented. There are 
three steps in each bar, the fourth beat being 
always a rest. Introduced into Western Europe 
about 1840, the dance soon became very popular. 

Pollack (Gadm pollachius)^ a fish of the cod 
family. The pollack belongs to the same genus 
as the w'hiting (6r. mcrlangus) and cod (G. 
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morrhua)\ the members of this genus possessing 
three dorsal fins and two annls. The lower jaw 
is longer than the upper jaw, and the tail is 
forked, but not very deeply. It inhabits the 
Atlantic Ocean, and is common on all the 
British coasts, as well as on the shores of Nor- 
way. The northern coasts of Britain appear to 
be those on which these fishes are most abundant. 
The pollacks are gregarious in habits, and swim 
in shoals. They bite keenly at either bait or 
fly, and afford good eating. They are called 
Lytke in Scotland. 

Pollan, the ‘ freshw^ater herring * (Coregdnus 
pollan), a species of fishes belonging to the 
Salmonidae. It is an Irish species found in 
Lough Neagh, and is generally about 9 or 10 
inches in length. Related species are found in 
Lough Erne and the Shannon lakes. There is 
also a Scottish species (C. clupeoidea) in Loch 
Lomond, known as the Powan. See Vendace. 

Pollanarrua, the former name of an ancient 
capital of Ceylon, now called Topare (q.v.). 

Pollen, the powdery substance produced in 
the anthers of lowering Plants. It consists of 
numerous minute rounded or ellipsoidal cells 
(pollen-grains), with fairly thick walls, which 
are usually ornamented with ridges, spines, or 
other markings. The contents are dense cyto- 
plasm with reserve-material (oil, starch, &c.) 
suspended in it, a rounded vegetative or tube 
nucleus, and a spindle-shaped generative nucleus. 
Pollen is dispersed either by wind, in which 
case it is dry and dusty, or by animals (usually 
insects), when it is moist and sticky. When 
deposited on the stigma (or placed in a suit- 
able nutrient solution, e.g. 8 to 10 per cent 
cane-sugar for pollen of wild hyacinth), a pollen- 
1 



Pollen-grams as seen under the Microscope 


1, Water-lily. 2, Mistletoe. 3, Carline-thislle. 

4, Dandelion. 

grain germinates by emitting a polkn-tuhc, which 
grows down tiirough the style into the ovary, 
and finally through the niicropyle of an ovule 
to the ovum. The tube nucleus controls the 


growth of this pollen-tube; the generative 
nucleus also passes into the tube and divides 
into two rrude nuclei, which are the male gametes. 
Pollen-grains correspond to microspores, being 
formed in fours from the pollen mother-cells of 
the anther by a reduction division. See Ileteros^ 
pory. 

Pollen-protection, a feature in the structure 
of many flowers, especially in moist climates, 
where protection of pollen against wetting by 
rain or dew is secured by a variety of devices, 
such as infolding of the petals, curving of the 
flower-stalk, &c. There is a detailed account, 
with figs., in Kerner and Oliver, Natural History 
of Plants, 

Pollination, in Flowering Plants, the trans- 
ference of pollen from the stamens to the stigma 



I, Rock-rosc. 2, Flower stnppcd of its sepals and petals, 
showing stignia and style and ovary in longitudinal section 
(magnified). 3, Stigma (still further magnified). 4, Dry 
pollen-grain (very highly magnified). 5, Moistened pollen- 
grain developing its tube (very highly magnified). 6, An 
ovule (nDagnificd). 

of the same (self-pollination) or of another 
(cross-pollination) flower of the same species; 
a necessary preliminary to fertilization. 

Pollio, Gaius Asinius, a Roman of plebeian 
family, born 70 b.c., died a.d. 4. He took a 
prominent part in the Civil War, and accom- 
panied Julius Caesar to Pharsalia, and then to 
the African and Spanish Wars. After obtaining 
the consulship he commanded in Illyria and 
Dalmatia, and for his victories was honoured 
with a triumph (39 b.c.). He afterwards devoted 
most of his time to literary pursuits, but acted 
both as a Senator and an advocate. His works, 
consisting of speeches, tragedies, and a history 
of the Civil War in seventeen books, have all 
been lost. He was the friend of Virgil, who 
dedicated to him his fourth Eclogue, and of 
Horace, and founded the first public library in 
Rome. 

Pollock, Sir Frederick, British jurist, was 
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born in London in 1845, and educated at Eton customs of the Mongols, and became a favourite 


and at Trinity College, Cambridge, of which he 
became Fellow in 1868. He was called to the 
Bar at Lincoln’s Inn in 1871, and in 1882-3 he 
was professor of jurisprudence in University 
College, London, From 1883 to 1903 he occu- 
pied the chair of jurisprudence at Oxford, and 
from 1884 to 1890 he was professor of common 
law in the Inns of Court. Among his published 
works are: Digest of the Law of Partnership^ 
Introduction to the History of the Science of 
Politics f and A First Book of Jurisprudence. 
With F. W. Maitland he wrote a History of 
English Law before Edward I, 

Pollok, Robert, a Scottish poet, born at 
Muirhouse, in the parish of Eaglesharn, Ren- 
frewshire, 1799, died at Southampton 1827. 
He is the author of a scries of Tales of the Cove- 
nanterSf and a blank verse poem, The Course of 
TmiCy which in spite of many faults enjoyed a 
wonderful popularity both in Britain and 
America. 

Poll-tax, a tax levied per head in j^roportion 
to the rank or fortune of the individual; a 
capitation tax. This tax was first levied in 
England in 1377 and 1380, to defray the ex- 
penses of the French War; its collection in 
1381 led to the insurrection of Wat Tyler. 
The hearth-money of the reign of King William 
III was virtually a poll-tax, and was equally 
unpopular, though it led to no outbreak. 

Pollux. Sec Castor and Pollux, 

Pollux, Julius, a Greek sophist and gram- 
marian, born at Naucralis, Egypt, about a.d. 
135. He went to Rome during the reign of 
Marcus Aurelius, who appointed him one of 
the preceptors of his son Commodus. He wrote 
several w orks, all of which have perished except 
his Onomastico7t, dedicated to Commodus, and 
therefore published before 177. This work is of 
great value in the study of Greek antiquity. 

Polo, Gaspar Gil, a Spanish poet, born at 
Valencia about 1517, died 1572, His reputation 
was established by his Diana Enatnorada, a 
pastoral romance, partly in prose and partly 
in verse, a continuation of Montemayor’s Diana, 
from which Shakespeare took the plot of TIw 
Two Gentlemen of Verona. Cervantes excepts 
the Diana of Polo from his list (in Don Quixote) 
of works condemned to be burned. It has been 
translated into French, English, and l^atin. 

Polo, Marco, Venetian traveller, w'as born 
about the year 1254, died probably in Jan., 
1324. His father Nicolo was the son of Andrea 
Polo, a patrician of Venice. In 1271 he accom- 
panied his father and his uncle Mattco on an 
expedition to China, which the latter had 
already visited in 1269. After reaching the 
court of Kdblai, the Great Khan of the Mon- 
gols, Marco rapidly learned the language and 


with the khan, who employed him on various 
missions to the neighbouring princes. Soon 
afterwards he was made Governor of Yang- 
tchou, in Eastern China, an appointment he 
held for three years. In 1292 the three Polos 
accompanied an escort of a Mongolian princess 
to Persia. After arriving at Tehran they heard 
of Kublai’s death, and resolved to return home. 
They reached Venice in 1295. In the following 
year Marco Polo took part in the naval battle 
of Curzola, in which he was taken prisoner. 
During his captivity he dictated to a fellow- 
prisoner, Rustichello or Rusticiano of Pisa, an 
account of all his travels, which was finished in 
1298. His book — known as the Book of Marco 
Polo — has gone through numerous editions in 
the various European languages, but the best 
is that of Colonel (Sir Henry) Yule, accom- 
panied with a great amount of learned elucida- 
tion and illustration. It was originally written 
in French, but Latin and Italian manuscripts of 
it arc more common. 

Polo, a game which has been described as 
a sort of hockey on horseback, the essential 
feature being to drive a ball through a goal, 
the players being mounted on ‘ polo-ponies ’. 
The term appears to be derived from pulu, 
which is Tibetan for ‘ a ball ’, the game being 
of Oriental origin, probably from Persia, whence 
it extended into India. It was introduced into 
this country in 1869 by the 10th Hussars and 
rapidly became popular, although owing to the 
expense, prin(*ipally the maintenance of a num- 
ber of highly skilled and necessarily expensive 
ponies, it is rcstricte<l to the wealthy classes, 
chiefly members of the aristocracy and crack 
cavalry regiments, although abroad, c.g. at 
Gibraltar, Malta, and in India, it is more 
within the means of the less affluent. 

In this country the clubs of Ranelagh, Roe- 
hampton, and iluiiinghani (the last named 
being the principal autliority for the game 
and arbiter of the rules) in London are the 
chief venues. The most important contests 
are the Ranelagh Open Cup, the Hurlingham 
Challenge Cup, the Intcr-Rcgimcntal Cup, the 
Oxford and Cambridge match, and an inter- 
national match between England and America. 
The first of these international contests was 
played in New York in 1886; since then there 
have been seven other contests, the honours 
having been ecjually divided. 

TJic rules have been modified from time to 
time, and even to this day there is no uni- 
formity. The size of the ponies is limited to 
14 hands 2 inches. The size of the ground is 
variable within certain limits, although usually 
300 yards long and 200 yards wide. Its boun- 
daries arc marked by white boards raised 10 
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inches from the ground. The goals at the ex- 
tremities are 8 yards wide. The teams, originally 
eight a side, are now restricted to four a side. 
The ball is of willow or alder, painted white, 
and 3 inches in diameter. The sticks are approxi- 
mately 4 feet 6 inches in length, with a cross- 
piece at one end for striking the ball. 

The players are usually described as Nos. 1, 
2, 3, and 4. No. 1 devotes himself to the back 
player of the opposing side, and is in the most 
difllcult position of all. No. 2 plays right 
forward, and is selected for his hitting-power. 
No. 3 occupies an intermediate position. No. 4, 
or back, is usually taken by the captain to 
direct players in front. 

The play consists of six periods or chukkas 
(so spelt by the Hurlingham Club) of eight 
minutes’ duration, with three-minute intervals 
between each, during which ponies are changed. 
Both player and pony are essential factors in 
skilful play, and a great deal depends upon the 
quickness of a pony to answer his rider’s com- 
mand. Roughly speaking, the principles under- 
lying hockey govern the rules of the game; 
there is no off-side rule, but there are rules 
providing precautions to avoid dangerous 
collisions so far as possible. No player may 
hit the ball when he is dismounted, and in the 
event of his stick breaking he must gallop to 
the boundary-line to obtain a fresh one. 

Nobody interested in polo should omit to 
read Rudyard Kipling’s short story The Maltese 
Cat (in the volume entitled The Datfs Work), 
which is an enthralling and technically accurate 
description of a match. See Polo Pmy. 

Polonaise (It. Polacca), a Polish national 
dance, which has been imitated, but with much 
variation, by other nations. The Polonaise, in 
music, is a movement of three crotchets in a 
bar, characterized by a seeming irregularity of 
rhythm, produced by the syncopation of the 
last note in a bar with the first note of the bar 
following, in the upper part or melody, while 
the normal time is preserved in the bass. 

Polonium, the name given by Mine ("urie to 
the first radio-active substance which she suc- 
ceeded in separating in her celebrated experi- 
ments on uranium minerals in 1898. Its atomic 
weight is 210, and atomic number 84. Its 
activity, as measured by the a-rays, is 5000 
times that of radium. The aetivity decays to 
half its original value in 136 days. In the series 
of transformations undergone by radium, polo- 
nium is the last product but one, being identical 
with radium F. There are strong reasons for 
believing that the final product is one of the 
isotopes of lead, but definite experimental veri- 
fication that polonium becomes transformed into 
lead is still wanting. See Isotopes; Radio- 
activity'. Radium, 


Polo -pony. The ideal polo-pony stands 
14 hands 2 inches high, ‘ Hurlingham measure- 
ment *, i.e. a little over the strict measurement 
of the show-yard. As the thoroughbred is the 
best exponent of pace, the breeder must ensure 
that his ponies are as nearly thoroughbred as 
possible on the sire’s side, with sufficient good 
conformation, pluck, and stamina on the dam’s 
side to ensure worth. In polo, pace naturally 
enough is indispensable, but the pony must 
also be broken to stick and ball and to bending, 
and such training demands good horsemanship, 
good hands, a little patience, and an infinite 
amount of perseverance. The value of any 
polo-pony is dependent solely upon his training 
and his aptitude for the game, although looks 
may also be taken into consideration. — Cf. 
article in Live Slock of the Farm (Professor 
C. Bryner Jones, M.Sc., editor), vol. iii. 

Po'lotsk, an ancient town of Russia, in the 
former government of Vitebsk, at the confluence 
of the Polotka and Dvina; connected by rail 
with Vitebsk. The dilapidated castle (Kremlin) 
was built by Stephen Bathory, King of Poland, 
in the sixteenth century. There were an upper 
castle and a lower castle, connected by a bridge. 
In the remains of the former stands the Greek 
C’atholic cathedral of St. Sophia, built in the 
eighteenth century on the site of a lifteenth- 
century foundation. Pop. 82,060. 

l^olotsk is mentioned in a.d. 802. From 980 
it was an independent principality, but fell to 
the Lithuanians in 1820, and was finally sub- 
jugated by them in 3885. Stephen Bathory 
took Polotsk from the Russians, who, under 
Ivan the Terrible, had captured it in 1568, and 
it became definitely Polish in 1582. During the 
partitions of Poland the town was frequently 
burned and plundered, and was finally annexed 
to Russia in 1772. In March, 1918 (European 
War), it was invested by the Germans. 

Polta'va, or Pulta^va, a former government 
of Russia, in the Ukraine; area, about 19,265 sq. 
miles. It consists of an extensive and somewhat 
monotonous flat, watered by several tributaries 
of the Dnieper. It was one of the most fertile 
and best cultivated portions of the Russian 
Empire. Live-stock and bee-rearing arc impor- 
tant branches of the rural economy. Both 
manufactures and trade are of limited extent. 
Pop. about 8,900,000. See Ukraine. 

Poltava, a town of Russia, capital of the 
government of Poltava, on the Poltavka and 
Vorskla Rivers at their confluence; served by 
the Kiev-Kharkov Railway, of which it is 
a junction. Wool is the great staple of trade. 
Horses, cattle, and sheep are sold. Poltava 
contains a monument to Peter the Great, who 
here defeated Charles XII in 1709. The town 
fell to the Germans in March, 1918 (European 
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War), and was taken by General Denikin during 
the ‘ White ’ cani|)aign of 1919. 

Polyan'dry (Gr. polys, many, and aner, 
andros, a man), a form of marriage in which 
one woman has more than one liiisband at a 
time. There are two types of polyandry, the 
fraternal form (in which the husbands are 
brothers), existing among the Tibetans, and 
the non-fraternal, among the Nayars of India. 
Polyandry prevailed among the Celts of Britain 
in CiEsar’s time, and occurs yet among the 
Eskimo, the Aleutians, some tribes of American 
Indians, and in the South Seas. The praetk*e 
is believed to have had its origin in unfertile 
regions in an endeavour to check the undue 
pressure of pojjulation on the means ol sub- 
sistence. The antithesis of polyandry is polygyny, 
or plurality of wives. 

Polyantlius, a beautiful and favourite variety 
of the common (iowslip {Primula veris), a native 
of most parts of Europe. The leaves are obovate, 
oblong, toothed, rugose, and villous beneath. 
The flowers arc in umbels on a scape or flower- 
stalk a to 6 inches or more in length. Plants 
may be propagated from seeds, but they may 
also be readily increased by division. 

Polyb'ius, Greek historian, was born about 
204* B.C., and died 122 b.c. His father, Lycortas, 
was one of the leaders of the Aeluean League, 
and an intimate friend of Philopa*men. At the 
age of twenty-four he entered into the military 
and political service of the League. After the 
subjugation of Perseus, King of Macedonia, by 
the liomans (108 b.c.) Polybius found himself 
among the thousand Achasans summoned to 
Rome to explain before the Senate why the 
League had not aided the Roman army in 
Macedonia. While in Italy he formed an inti- 
mate friendship with L. Aimilius Paullus and 
his two sons Scipio and Fabius. He accom- 
panied Scipio (P. Cornelius Scipio Africanus the 
Younger) on his African campaign, and was an 
eyewitness of the destruction of Carthage. He 
returned to Greece in 140, just after the fall of 
Corinth, and exerted himself successfully to 
obtain moderate terms from the Romans for 
his countrymen. His principal work is his 
history of Rome, from 220 to 140 b.c. It was 
written in forty books, but only the first five 
and fairly considerable fragments of the others 
are extant. 

Polybius has almost all the qualities which 
go to make a good historian, except brilliance 
and an attractive style. He spared no trouble 
in making his researches. Not only did he 
ransack the public archives in many places for 
documentary records, but he undertook many 
journeys solely with the view of making him- 
self acquainted with the terrain of the battles 
he was describing. He was studiously impartial. 


and was skilful in weighing contradictory evi- 
dence. Many of the events he related took 
f)lace in his own lifetime, and some in his own 
presence. In spite of all these advantages he 
is little read; indeed it is hardly too much to 
say he is never read for pleasure, but purely 
on ac<;ount of the invaluable information which 
he conveys. He is a classic illustration of the 
rule that literary style cannot be neglected with 
impunity. — Bibliography: W. W. Capes, The 
History of the Acluvan League; .1. B. Bury, 
Ancieut Greek Historians. 

Pol'ycarp, apostolic Father and one of the 
early Christian martyrs. According to Irenacus, 
he was a disciple of the Apostle John, and was 
born probably in Smyrna about a.d. 69 or 70; 
martyred l.'S.'S or According to a legendary 
fragment ascribed to a writer named Pionius, 
he was consecrated bishop of his native city by 
St. John. During the persecution under Marcus 
Aurelius, Polycarp was seized and brought before 
the Roman proconsul at Smyrna. Having re- 
fused to renounce his faith, he was condemned 
to the flames. He wrote several letters, which 
were current in the early (’hurch, but have all 
perished except one addressed to the Philip- 
pians, which appears to have been written 
about 11.5, and is valuable for its quotations 
from the apostolic writings. 

Polycli'tus of Sicyon, Greek sculptor and 
architect, who flourished about 452-412 B.c., and 
stood at the head of the Argive school. He r 
excelled in the representation of athletic types, ^ 
and reduced the proportions of the male human \ 

form to a rule or canon, exemplified in his ( 

Horyphorus (Spear-bearer), of which a copy is j 

at Naples. Other important works were: Dia- 
dunienos (copy in British Museum), An Amazon 
(copy in Berlin), and a great chryselephantine 
(gold and ivory) stcatue of Hera. He also dis- 
tinguished himself as an architect. 

Polyc'rates, tyrant of Samos during the time 
of the elder Cyrus. He made himself master of 
the island by violence, and, having secured 
absolute sway, seized upon several of the neigh- 
bouring islands and some towns upon the main- 
land, The story of his friendship with Amasis, 

King of Egypt, and the latter’s alarm at Polyc- 
rates good fortune, is told by Herodotus. At 
the advice of Amasis, the tyrant cast his signet- 
ring, the possession which he valued most, into 
the sea, but the next day it was found in the 
inside of a big fish which a fisherman had brought 
to Polycrates as a gift. In 522 b.c. the Persian 
satrap Oroctes treacherously invited Polycrates 
to his palace, and there crucified him. Polycrates 
seems to have had much taste for learning and 
the arts, and greatly promoted the refinement 
of the Samians. 

Polyem'bryony, in botany, a phenomenon 
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occurring, sometimes regularly and sometimes 
abnormally, in the development of the ovules 
of Flowering Plants, consisting in the existence 
of two or more embryos in the same seed; 
frequent in the orange. 

Poly 'ala, a genus of jilants of the nat. ord. 
Polygalaeeac. The species abound in milky juiee, 
and arc found in most parts of the world. The 
root of P. seriiga (senega or seneca root or Vir- 
ginian snake-root) is a stimulating diuretic, 
useful in pneumonia, asthma, and rheumatism. 
P. vulguris, or milkwort, is a British plant, 
common in dry pastures. 

Polygala'ceae, a natural order of herbs 
or shrubs, with alternate, exstipulate, simple 
leaves; irregular hermaphrodite flowers; dia- 
delphous or monadelphous stamens; anthers 
opening at the apex by a pore or chink. Nearly 
half the species are comprised in the genus 
Polygala, and are very generally distributed. 
The plants of this order are mostly bitter, 
and acrid or astringent. 

Polyg'amy (Gr. polys ^ many, gamos, mar- 
riage), a term usually applied to that form of 
marriage in which a man has more than one 
wife. The term, however, includes as well the 
custom of one woman having several husbands, 
its antithesis being monogamy. In ancient times 
polygamy was practised by all the Eastern 
nations, and was sanctioned or at least tolerated 
by their religions. It was permitted to some 
extent among the Greeks, but entirely dis- 
appeared with the later development of Greek 
civilization. To the ancient Romans and Ger- 
manic races it was unknown. It prevailed among 
the Jewish patriarchs both before and under the 
Mosaic law, but in the New Testament we meet 
with no trace of it. Polygamy has never been 
tolerated among Christians, although the New 
Testament contains no injunction against it. 
It is, however, practised by the Mahommedans. 
A statute of Edward I treated polygamy as a 
capital crime. 

Pol'yglot (Gr. polys^ many, and gloita, lan- 
guage) is more particularly used to denote 
a copy of the Holy Scriptures in which two, 
three, or more translations are given, with or 
without the original. The first great work of 
the sort is the Complutensian Polyglot^ prepared 
under the direction of Cardinal Ximenes, and 
splendidly printed (1.51 4-7), in six folio volumes, 
at Alcala de Henares, called in Latin Complu- 
turn, whence the name of the work. It contains 
the Hebrew text of the Old Testament, with the 
Vulgate^ the Septuagint, with an interlinear Latin 
version, and a Chaldee paraphrase (which is also 
accompanied by a liatin translation). Another 
celebrated Polyglot is that of Antwerp, called 
the Itwfal Bible because I^hilip II of Spain bore 
part of the cost of publication. It was conducted 


by the learned Spanish theologian Benedict Arias 
Montanus, assisted by other scholars. It appeared 
at Antwerp in eight folio volumes (1 569-72 ), 
The Paris Polyglot appeared in 1645, in ten folio 
volumes. The London or WallorCs Polyglot, in 
ten languages, apj)earcd in six folio volumes, 
with two supplementary volumes (London, 16,54- 
7). It was conducted under the care of Bryan 
Walton, afterwards Bishop of Chester, and con- 
tains all that is in the Paris Polyglot, but with 
many additions and improvements. It contains 
the original text according to several copies, with 
an Ethiopic and a Persian translation, and the 
Latin versions of each. Bagsiefs Polyglot (folio, 
London, 18.*11) contains the entire Bible in 
Hebrew, Greek, English, Latin, French, Italian, 
Spanish, and German, with a Syriac version of 
the New Testament in addition. 

Polygno'tus, Greek painter, flourished from 
450 to 410 B.c. He was a native of the Island 
of Thasos, and was instructed in his art by his 
father Aglaophon. Cimon, the rival of Pericles, 
brought him to Athens and employed him to 
decorate the Stoa Pcecile, or painted portico at 
Athens. His works w^ere probably on wood. 
Polygnotus is represented as being the first 
who made painting independent of sculpture. 

Polygona'ceae, a natural order of apietalous 
dicotyledons, with trigonal fruit, and usually 
with stipules united into a tube or ocrea, 
through which the stem passes. They have 
astringent and acid properties; some arc purga- 
tive, and a few are acrid. Among the best- 
known species are rhubarb, the docks, and the 
sorrels. Sec Polygonum. 

Polyg'onum, a genus of plants, nat. ord. 
Polygonacea*. Th(;y arc found in the temperate 
regions of Europe, Africa, North America, and 
Asia. They are herbaceous, rarely shrubby 
plants, with alternate stipulate or exstipulate 
leaves, and spikes of small pink flowers. Several 
British species are known by the name of persi- 
carias. See Bistort; Buclcwheat; Knot-grass. 

Polygyn'ia, one of the orders in the fifth, 
sixth, twelfth, and thirteenth classes of the 
Linmean system, coinjirehending those plants 
which have flowers with many pistils, or in 
which the pistils or styles are more than twelve 
in number. 

Polyhe'dron, a solid figure contained by 
plane faces. It is said to be convex if it lies 
entirely on one side of each of its faces. In a 
regular convex polyhedron, sometimes called a 
Platonic solid, the faces are equal regular poly- 
gons, and the solid angles are equal. The last 
proposition of the thirteenth book of Euclid's 
Elements shows that there cannot be more than 
five of these regular polyhedra. The five are: 
(1) the tet-rahedron, formed by 4 equilateral 
triangles; (2) the cube, by 6 squares; (3) the 
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octahedron, by 8 equilateral triangles; (4) the certain bodies of crystallizing in two or more 


dodecahedron, by^2 pentagons; (5) the icosa- 
hedron, by 20 equilateral triangles. It may 
easily be verified from the figures that in each 
case the sum of the number of faces and the 
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I, Octahedron. 2, Dodecahedron. 3, Icosahedron. 

number of vertices is greater by two than the 
number of edges, a theorem usually ascribed 
to Euler. 

Polym'erism, or Polymerization, in chem- 
istry, the formation of new molecules by union 
of several into one. Thus acetylene, if heated 
in a scaled tube, may be polymerized to benzene, 

= CeH*. 

(3 molecules acetylene i molecule benzene.) 

Acetaldehyde may be polymerized to paralde- 
hyde, 

8CH3CHO == CcIIiaOg. 

(3 molecules acetaldehyde i molecule paraldehyde.) 

The sugar-like body formose may be formed by 
the polymerization of formaldehyde, 

CHCHO = CeHi^Ofl. 

(6 molecules formaldehyde - i molecule formose.) 

Many substances polymerize spontaneously, 
others are polymerized by heat, or the change 
may be brought about by the addition of a 
chemical reagent. 

Polymerization entirely changes the chemical 
properties of the substance, the atoms in the 
molecule becoming rearranged. Thus benzene 
has properties totally different from acetylene; 
paraldehyde has none of the properties of 
acetaldehyde nor of the aldehydes generally. 
Polymor'phism, the property possessed by 


forms not derivable one from the other in 
accordance with the Law of Rationality that 
governs natural crystal forms. Thus mercuric 
iodide .separates from a solution in tables be- 
longing to the tetragonal system; if these 
crystals are heated, they sublime and condense 
in forms belonging to the orthorhombic system. 
The aluminium silicate AlgSiOj crystallizes in 
three distinct series of crystallographic forms, 
thus furnishing three mineral species, andalusite, 
silliinanitc, and kyanite. See Crystal, 

Polyne'sia (Gr. polys^ many, nesos, island), 
a great division of Oceania, lying east of Mela- 
nesia and Micronesia. The principal island-groups 
arc: Hawaii, the Phccnix, Marquesas, Paumotu, 
Society, Ellice, Samoa, Union, Manihiki, and 
Tonga groups. See map under Oceania-, and 
articles on separate island -groups. 

Polynesian People and Language, the names 
given to the native populations (and their 
speech) of New Zealand (Maori), Tonga, Samoa, 
Tahiti, Marquesas, Hawaii, and the eastern 
parts of the Fiji group; in other words, the 
earliest inhabitants of those islands in the 
Pacific Oeeim lying cast of a line drawn through 
the Fiji Islands from Hawaii to New Zealand, 
The islands to the west of this line belong 
mainly to the Melanesian or to the Papuan 
peoples, or a mixture of these, the one with 
the other or with Polynesians, Indonesians, or 
Malays. The Polynesians are .« mixed popula- 
tion, the chief racial ingredients of which con- 
sist of an admixture of peoples akin to the 
so-called Mediterranean or Brown race of Western 
Asia and Europe, and the soul horn branch of the 
Armenoid or Alpine race, who more than lifty 
centuries ago had already made their way to the 
shores of the Eastern Mediterranean and the 
I’crsian Gulf, These littoral populations acquired 
from the Egyptians the art of boat-building and 
the practical knowledge of navigation, and 
several millennia ago made their way by sea ta 
India, where they were the means of communi- 
cating to their kinsmen of the Brown race in 
Southern India the germs of Western culture. 
In coui-sc of time these ancient mariners pushed 
farther east to Burinah and Malaya, to Indo- 
nesia and Melanesia, thence to the more easterly 
islands of the Paciilc Ocean, to which they gave 
their earliest human inhabitants, with their 
language and culture. In every successive 
stage of their wanderings new racial ingredients 
were added to the original Brown-Alpine mix- 
ture, in India, Indonesia, and Melanesia, so that 
the Polynesian, in spite of certain obvious 
European resemblances, reveals very definite 
traits of Malay and Melanesian influence. In 
some of the Polynesian islands, in fact, the 
Melanesian strain may be most obtrusive, aa 
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in Easter Island, even though the language 
and culture are unmistakably Polynesian, 

From their history it is not surprising to find 
that the Polynesians were the most expert 
mariners of all primitive peoples, skilfully navi- 
gating large double canoes hundreds or even 
thousands of miles. They served as the bond 
of union and the means of maintaining a re- 
markably uniform culture and speech through- 
out the far-flung islands of their vast domain. 
By means of these ships and sailors, not only 
were Western culture and the essentially Egyp- 
tian art of navigation originally introduced into 
Polynesia, but also for many centuries after- 
wards the influence of later developments in 
the art and practice of civilization continued 
to be introduced into Polynesia, and in fact 
to be transmitted right across the Pacific Ocean 
to Central America and Peru, where the germs 
of Old World culture were planted, probably 
from about 300 b.c. to a.d. 1200, but mainly 
between a.d. 300 and a.d. 700. 

One of the many elements that establish the 
proof of the origin of the Polynesian people and 
their culture is afforded by their language. The 
remarkable uniformity of the spoken tongue, 
and the traditions which are preserved by its 
means throughout the vast expanse of the 
Pacific, is a striking testimony of the perfec- 
tion of the process of linking up all these scat- 
tered islands by sea-going ships. In spite of 
the marked contrast between the European-like 
people of Polynesia and the negro-like inhabi- 
tants of Melanesia, there is a great deal in 
common between their languages, not only in 
vocabulary, but also in the more fundamental 
features of grammatical structure and phonetic 
character; and when we go farther west to 
Indonesia, we find still more interesting lin- 
guistic resemblances, which enable us to visualize 
the geographical route taken by the ancestral 
Polynesian wanderers. The brilliant researches 
of the Austrian philologist Father Schmidt (see 
especially Bull, de Vdcole frangaise d'extrime 
arienty 1907, page 213) have revealed a definite 
kinship between the languages spoken in Poly- 
nesia, Melanesia, and Indonesia (which he groups 
together as the Austronesian tongue), and those 
of the people of South-Eastern Asia known as 
the Mon-Khmer languages, and of certain 
peo{^es of Assam and India, such as the Mundas 
and Santhals, which Schmidt calls the Austro- 
Asiatic tongues. This affords the most definite 
evidence of the derivation of the Polynesian 
language from Southern India via Indonesia 
and Melanesia. But ethnological research, and 
especially the investigations carried out by the 
late Dr. Rivers and W. J. Perry, have re- 
vealed in the social organization, the customs, 
and beliefs very definite corroboration of this 


general conclusion, as well as more precise 
information as to a series of waves of Western 
culture that passed into Polynesia and carried 
there such distinctively Egyptian practices as 
mummification, mcgalithic building, sun-worship, 
the dual organization of society, and a variety 
of other equally characteristic elements of the 
most primitive form of civilization known to us. 
The researches of W. J. Perry have de- 
monstrated conclusively that the chief factor 
in determining the movements of the original 
Polynesians toward the islands after which they 
are named was the search for pearls and pearl- 
shell. Wherever such shells were abundant 
the wandering sailors settled down to ex- 
ploit the beds, and incidentally they planted 
there characteristic social customs and religious 
beliefs, arts and crafts, which have survived 
until the present day to reveal the places of 
the longest sojourn of the culture-bearers who 
also transmitted the civilization of the Old World 
to America. For fuller information concerning 
the people, their customs, beliefs, and history, 
the reader should consult such works as those 
enumerated below. — Bibliography: W. H. R. 
Rivers, The History of Melanesian Society^ G, 
Elliot Smith, The Migration of Early Culture; 
S. Percy Smith, Hatvaiki: the Original Home of 
the Maori; W. Churchill, The Polynesian Wan- 
derings; A. Krilmer, IHe Samoa- Inseln; G. 
Brown, Melanesians and Polynesians; H. Mager, 
Le Monde polynesicn; A. H, Keane, Man, Past 
and Present; Sir G. Grey, Polynesian Mythology, 
Polyp, or Polype, a term which has been 
very variously and indiscriminately applied to 
different animals. It has thus been used to 
designate any animal of low organization, such 
as the sca-anemones, corals, and their allies; 
or it has been employed to indicate animals 
which, like the ccclentcrate zoophytes or Hy- 
drozoa, and the Polyzoa, bear a close resem- 
blance to plants. It is now generally applied 
to any single member of the class Anthozoa, 
represented by the sea-anemones, corals, and 
the like; or any member (or zooid) of a com- 
pound organism belonging to that class. The 
term polypidc is employed to designate each 
member or zooid of the compound forms in- 
cluded in the Polyzoa. The name polypidom 
applies to the entire outer framework or skele- 
ton of a compound form such as a hydrozoan 
zoophyte. The word polypite refers to each 
separate zooid or member of a compound zoo- 
phyte or hydrozoon. The polypary of a hydro- 
zoon specially refers to the horny or chitinous 
covering secreted by the Hydrozoa. 

Polypetalous Flowers, those in which the 
petals are quite separate from one another, a 
condition characteristic of a large section of 
dicotyledons, including the Ranunculacea;, Cm- 
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ciferae, Caryophyllaceae, Hosacesc, Leguminosa?, 
Umbelliferae, &c. Opposed to gamopetalous 
flowers, in which the petals are more or less 
coherent. 

Polyphe'mus, in (ireck mythology, the most 
famous of the Cyclops, who is described as a can- 
nibal giant with one eye in his forehead, living 
alone in a cave of Mount and feeding his 

flocks on that mountain. Odysseus and his 
companions having been driven upon the shore 
by a storm, unwarily took refuge in his cave, 
and Polyphemus killed and ate four of the 
strangers. Odysseus, however, intoxicated the 
monster with wine, and as soon as he fell asleep 
bored out his one eye with the blazing end of 
a stake. He then escaped from the cave with 
his companions, Polyphemus was the despised 
lover of the nymph Galatea. 

Polypodiaceae, the largest family of I-<epto- 
sporangiate Ferns, probably not a natural group, 
but composed of the most advanced members of 
several series derived from the more primitive 
families. Most of the species arc herbaceous 
ferns with relatively small creeping stems and 
large pinnately branched leaves, but many 
depart from this type in various ways. The 
family includes most of the more familiar ferns, 
such as bracken, male-fern, hart’s-tongue, hard- 
fern, maiden-hair, polypody, &c. 

Polyp 'orus, a genus of Basidioinycetous 
Fungi, type of the family Polyporinea* (shelf- 
or bracket-fungi). The P, destructor is one of 
the pests of wooden constructions, producing 
what is sometimes termed dry-rot, although the 
true dry-rot is a different plant (Merulius laertf- 
mans), P, squamosus kills a variety of trees, 
and P, betulinus is a common parasite on the 
birch. 

Polyp'terus (Bichir), a genus of fishes inhabit- 
ing the Nile, and also tlie rivers of tropical 
Africa that flow into the Atlantic. Except the 
reed-fish (q.v.), they are the only surviving 
members of the Crossopterygii, a very ancient 
order of Ashes dating from the Devonian, and 
the type of a special family, the Polypterid*c. 
Their most singular characteristic is the struc- 
ture of the dorsal fin, which instead of being 
continuous is separated into twelve or sixteen 
strong spines distributed along the back, each 
bordered behind by a small soft fin. In the 
young there is an external gill. The Polypterus 
bichir attains to a length of 4 feet. 

Polypus, or Polyp, in medicine, is a pedun- 
culated tumour found in various parts of the 
body, especially in the nose, ear, rectum, and 
uterus. Nasal polypi are frequent, and their 
effect varies from a slight difficulty in breathing 
to complete obstruction of the affected nostril. 
Polypi of the uterine wall are also common, 
und may be either hard or soft. They may 
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attain to a considerable size, and should be 
s dealt with surgically, as they may slough or 
s become malignant. 

Polysiphonia, a large genus of Red Algae, 
t with numerous British species, one of the most 

- abundant being P, fastigiata, which always grows 
g epiphytically on the large wrack Ascophyllum 
s nodosum. The life-history of P, violacea has been 
s fully worked out; there arc three sets of indi- 
e viduals, viz. male, bearing antheridia; female, 
5, bearing carpogonia; and neuter, bearing asexual 
e spores (letraspores). The fertilized ovum of a 
e earpogonium gives rise, by a complex series of 
p divisions, to carpospores, which on germination 
►f grow into neuter plants; v hcreas the tetnaspores 
h give rise to male and female individuals. There 
d is therefore here an alternation of generations, 

comparable to that of a fern, except that the 

gametophyte (male and female plants) and 
►, sporophjde (neuter plants) generations are iden- 
►f tical in form. The nuclear cycle is normal, 
e duplications of chromosomes taking place at 
s the fertilization of the ovum, reduction of 
ti ^ihromosomes at the formation of tetraspores, 
y See Generations, Alternation of, 
e Polytechnic Institutions. The first institu- 
i, tion of this character was founded by .fohn 
[• Anderson, professor of natural philosophy in 

Glasgow, who left the whole of his personal 
s property with some trifling exceptions “ to the 
t- public? for the good of mankind atid the improve- 
>f merit of science, in an instil ution to be denomi- 
g nated Anderson's University James Watt 
e owed much to the inspiration of Jolui Ander- 
f- son, the repair of whose model of a Newcomen 
3, engine was the engineer’s introduction to the 
e steam-engine. The college was established in 

1796 with a charter from the magistrates of 
i- the city, and was subseciuently incorporated as 
d Anderson’s C’ollegc under an Act of Parliament 
e of 1877, and with other similar institutions in 
g later years became The Royal Technical Col- 
it lege. Dr. George Birkbec'k w’as ajipointed to 
[1 the chair of natural philosophy and chemistry 
;. in 1799, and Mechanics’ Institutions owe their 
;- origin to the successful classes which he started 
y in the following year. He gave up this post in 
1 1804, and started practice as a physician in 

[1 I^ondon. In 1828, when the elasses in Glasgow 
e had grown to such dimensions as to warrant 
s the establishment of the Glasgow Mechanics’ 

Institution, an article in The Mechanics^ Maga- 

- zine suggested a similar foundation in London, 
e Dr. Birkbeck took up the suggestion, provided 
i money to build a lecture-room, and carried the 
r scheme to success in spite of the ridicule of 
g critics and the many quarrels of the governing 
1. body. Besides the institution bearing Dr. Birk- 
1 , beck’s name, there were one or two early ven- 
Y tures in London, notably The Adelaide Gallery, 

232 
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called after the queen of William IV, and the 
institution known to-day as Regent Street Poly- 
technic. These were little more than museums 
of scientific instruments where occasionally lec- 
tures were given. The second named is popularly 
associated with ‘ Professor ’ l*cpper, the author 
of Tfie Boys* Playbook of Science and “ Pepper’s 
Ghost ” (sec Optical Illusions), Both these insti- 
tutions failed, and the Regent Street building 
was for long disused, until Quintin Hogg pur- 
chased it in 1880 and started an evangelistic 
institute, at which classes of various kinds were 
held, which gradually developed into the Poly- 
technic of to-day. The People’s Palace owes its 
origin to the suggestions for improved facilities 
for education and social intercourse among 
working-men contained in Sir Walter Besant’s 
novel All Sorts and Conditions of Men. The 
London polytechnics have been largely sup- 
ported by the wealthy city guilds, and many 
of them have successful technical and science 
classes for day students, and some are ‘ schools ’ 
of tlie London University. 

Polythala'mia, a group of Foraminifera occu- 
pying compound chambered cells of minute size. 
In some instances each cell of the common shell 
presents only one external opening, but more 
commonly it is punctured with numerous minute 
pores or foramina, through which the animal can 
protrude filaments. Their remains constitute the 
bulk of the chalk and tertiary limestone. See 
Foraminifera. 

Polythe'ism (Gr. polys , many, iheos, god), 
the belief in, and worship of, a plurality of 
gods; opposed to monotheism, the belief in, 
and worship of, one god. It is still a matter of 
debate whether polytheism is a primary form of 
human belief or a degeneration from an original 
monotheistic idea. It is argued, on the one hand, 
that the sense of personal dependence, the feeling 
that there was an undefined power, a mysterious 
something around and above him, did not pri- 
marily present itself to the mind of man except 
under a form of unity. His earliest religion 
would therefore be of a monotheistic character. 
Those who affirm that polytheism was a primary 
form of religious belief argue that man, ignorant 
of the nature of his own life, and of the nature, 
origin, and properties of other objects, could at 
first only attribute vaguely to all visible things 
the same kind of conscious existence as that 
which belonged to himself. Thus the sun, moon, 
and stars would all be living beings; and as 
affecting the conditions of men they would be 
loved or feared. Polytheism existed among the 
ancient Hebrews, and in the religions of Assyria 
and Babylonia, Egypt, Greece, and Rome, — Cf. 
G. F, Moore, History of Beligions. 

Poly trichum, a genus of Mosses, with several 
British species, of which P, commune is abundant 


in woods and on moors. The plants are large, 
and have a relatively complicated internal struc- 
ture, with rudimentary vascular bundles, &c.; 
the leaves roll up in dry air, like those of many 
grasses. 

Polyzo'a, or Bryozoa (Gr. polys, many, won, 
animal), a phylum of invertebrate animals, 
generally known by the popular names of 
‘ sea-mosses ’ and ‘ sea-mats ’. They are usu- 
ally compound, forming associated growths or 
colonies of animals produced by gemmation 
from a single original individual, and inhabit 
a polyzoarium or aggregate of cells, correspond- 
ing to the polypidom of the composite hydroids. 
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Small colony ot Lophopus crystallinus, showingr some 
individuals fully extended, and others in different 
states of retraction (enlarged). 

The polypide, or individual polyzoon, lives in 
a separate cell or chamber, has a distinct 
alimentary canal suspended freely in a body 
cavity, and the reproductive organs contained 
within the body. The body is enclosed in a 
double-walled sac, the outer layer (ectocyst) of 
which is chitinous or calcareous, and the inner 
(endocyst) a delicate membranous layer. On the 
ectocyst are seen certain peculiar processes 
called ‘ bird's-head processes ’, or avicularia, 
fix)m their shape, the use of which is unknown. 
The mouth-opening at the upper part of each cell 
is surrounded by a circlet of hollow ciliated ten- 
tacles, which perform the function of respiration, 
and are supported on the lophophore; and the 
mouth may be overhung by a sort of valve called 
the epislome. All the Polyzoa are hermaphrodite. 
In many cases there are ovicells or sacs into 
which the fertilized ova pass. From these proceed 
free-swimming ciliated embryos which develop 
into polypides. Continuous gemmation exists 
in all. The Polyzoa are classed into two groups: 
Ectoprocta and Entoprocta. The Ectoprocta are 
divided into two orders of Phylactol»mata, with 
a crescentic lophophore and an epistome; and 
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Gymnolaemata, with a circular lophophore and 
no epistome. One of the Entoprocta, Loxosoma^ 
is the only non-colonial member of the phylum. 
They are all aquatic in their habits, the marine 
Polyzoa being common to all seas, but the fresh- 
water genera are mostly confined to the north 
temperate zone. They are sometimes confounded 
with the hy droid zooph5d;es (sec Ilydrozoa), but 
are much higher in the scale. An old name for 
them is corallines^ and their fossil remains 
largely make up the Coralline Crag, a subdivi- 
sion of the Pliocene strata. 

Poma'ceae, or Po'meae, a division of the 
nat. ord. Itosaceae, to which the apfile, pear, 
quince, anil medlar belong. It differs from 
llosaceae proper in having an inferior ovary. 
The fruit is always a pome, with a crustaccous 
core or bony stones. 

Pomegranate (pom'gra-n«at; Punica grand- 
turn, allied to Myrtaeea?), a dense shrub, from 
8 to 20 feet high, supposed to have belonged 
originally to the north of Africa, and subse- 
quently introduced into Italy. It was called 
by the Romans malum Punicum, or Cartha- 
ginian apple. The leaves are opposite, lanceo- 
late, entire, and smooth; the flowers arc large 
and of a brilliant red; the fruit is as large as an 
orange, having a hard rind fdled with a soft 
pulp and numerous red seeds. The pulp is 
more or less acid and slightly astringent. The 
pomegranate is extensively cultivated through- 
out Southern Europe, and sometimes attains a 
great size. Another species (P. nana) inhabits 
Ihe West Indies and Guiana. 

Pom'elo (Citrus Pompelmoos), also known as 
Pompelo and Pompelmoose, a plant closely allied 
to and resembling the orange and shaddock, and 
sometimes regarded as merely a variety of the 
latter. Its fruit is sometimes called the forbidden 
fruit. See Grape-fruit, 

Pomera'nia (Ger. Pommem), a maritime 
district of Prussia, bounded by the Baltic, 
Mecklenburg, Brandenburg, and Poland; area, 
11,654 sq. miles. The coast is low and sandy 
and lined by numerous lagoons. The chief 
islands along the coast are Riigen, Usedom, 
and Wollin. The interior is flat and in parts 
marshy, and is remarkable for the number of 
its lakes. The principal rivers are the Oder, 
Persante, and Stolpe. Flax, hemp, tobacco, and 
cereals are raised, and some sheep are bred. 
Herring-, eel-, and lamprey-fisheries are exten- 
sive. A considerable general and transit trade 
is carried on. The centre of trade is Stettin, 
which ranks as one of the chief commercial 
cities of Prussia. Pomerania is divided into the 
districts of Stralsund, Stettin, and Kdslin. 

Pomerania appears to have been originally 
inhabited by Goths, Vandals, and Slavs. The 
first mention of it in history is in 1140, It long 


remained an independent duchy, and in 1637, 
on the extinction of the ducal family, it was 
annexed to Sweden. On the death of Charles XII 
it was ceded to the electoral House of Branden- 
burg, with the exception of a part which sub- 
sequently was also obtained by Prussia. Pop. 
(1910), 1,718,860; (1919), 1,787,193 (or 153*4 per 
square mile). 

Porno 'na, in Roman mythology, the goddess 
of fruit, and wife of Vertumnus, At Rome she 
was usually represented with a basket of fruit, 
or with fruit in her bosom. 

Pomo'na, or Mainland, the central and 
largest of the Orkney Islands, Scotland; area, 
150 sq. miles; pop. (1921 ), 8775. It is extremely 
irregular in shape, but is roughly divided into 
two unequal portions by Kirkwall Bay and 
Scapa Flow (q.v.). On the western side the 
coast is practically unbroken, but on the east 
and south it is deeply indented and provides 
several good harbours. The surface is covered 
in great part by moor and heath, but good 
pasture is also to be found, and in the valleys 
peat-mosses intermingle with stretches of pro- 
ductive soil. The principal towns are Kirkwall 
(the Orcadian capital) and Stromness, See 
Orkney Islands, 

Pompadour (pon-p^-dor), Jeanne Antoinette 
Poisson, Marquise de, mistress of Louis XV, was 
born in 1721, and died at Versailles in the year 
1764. She was of obscure parents bearing the 
name of Poisson, but Lenormant dc Tournehem, 
a rich farmer-general, was supposed to have been 
her father. In 1741 she married her cousin, 
Lenormant d’Etioles. A few years later she 
succeeded in attracting the attention of the 
king, and soon entirely engrossed his favour. 
In 1745 she appeared at court as the Marquise 
dc Pompadour. Here she at first posed as the 
patroness of learning and the arts, but with 
the decay of her charms she devoted her atten- 
tion to politics. For almost twenty years she 
played a predominant part in all State affairs. 
Her favourites filled the most important offices, 
and it was through her influence that France 
ranged herself on the side of her hereditary 
enemy, Austria, in the Seven Years’ War. — Cf, 
P. de Nolhac, Louis XV et Mme de Pompadour^ 

Pompeii (pom-pa'ye), an ancient town of 
Italy, in Campania, near the Bay of Naples, 
about 12 miles south-east of the city of that 
name, and at the base of Mount Vesuvius on its 
southern side. Before the close of the Republic, 
and under the early emperors, Pompeii became 
a favourite retreat of wealthy Romans. In 
A.D. 63 a fearful earthquake occurred, which 
destroyed a great part of the town. The work 
of rebuilding was soon commenced, and the 
new town had a population of some 30,000 
when it was overtaken by another catastrophe 
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on 24th Aug., A.D, 79, This consisted in an 
eruption of Mount Vesuvius, which suddenly 
belched forth tremendous showers of ashes, 
and white-hot lava, &c,, so as to overwhelm 
the city for a considerable depth. The present 
superincumbent mass is about 20 feet in thick- 
ness. A portion of this was formed by subse- 
quent eruptions, but the town had been buried 
by the first catastrophe and entirely lost to 
view. Pompeii was consigned to oblivion during 
the Middle Ages, and it was not until 1748, 
when a peasant in sinking a well discovered 
a painted chamber with statues and other 
objects of antiquity, that anything like a real 
interest in the locality was excited. Excava- 
tions were now prosecuted, and in 1755 the 
amphitheatre, theatre, and other parts were 
cleared out. Under the Bourbons the excava- 
tions were carried out on a very unsatisfactory 
plan. Statues and articles of value alone were 
extricated, whilst the buildings were suffered to 
fall into decay or covered up again. To the short 
reign of Murat (1808-15) we are indebted for the 
excavation of the F'orum, the town walls, the 
Street of Tombs, and many private houses. Sub- 
sequently the Government of Victor Emmanuel 
assigned £2500 annually for the prosecution of 
the excavations, and a regular plan has been 
adopted, according to which the ruins are 
systematically explored and carefully preserved. 
The town is built in the form of an irregular 
oval extending from east to west. The circum- 
ference of the walls amounts to 2925 yards. 
The area within the walls is estimated at 160 
acres; greatest length, f mile; greatest breadth, 
i mile. There are eight gates. The streets are 
straight and narrow and paved with large polyg- 
onal blocks of lava. The houses are usually 
constructed of concrete; occasionally they are 
!)rick. Numerous staircases prove that the 
houses were of two or three stories. The ground 
floor of the larger houses was generally occupied 
by shops. Most of the larger houses are entered 
from the street by a narrow passage (vestibulum) 
leading to an internal hall (atrium) y which pro- 
vided the surrounding chambers with light and 
was the medium of communication; beyond the 
latter is another large pulHic apartment termed 
the tabulinum. The other portion of the house 
comprised the private rooms of the family. All 
the apartments are small. The shops were small 
and all of one character, having the business 
part in front and one or two small chambers 
behind, with a single large opening serving for 
both door and window. The chief public build- 
ings are the so-called Temple of Jupiter, the 
Temple of Venus, the Basilica, the Temple of 
Mercury, the Curia, and the Pantheon or Temple 
of Augustus. There are several interesting private 
buildings scattered through the town, including 


the villa of Diomedes, the house of Sallust, and 
the house of Marcus Lucretius. The Museum of 
Naples owes many of its most interesting fea- 
tures to the antiquities excavated in I’ompeii. 
— Cf. J. F. Ilornc, Buried Cities of Vesuvius: 
Herculaneum and Pompeii, 

Pompey, in full Gnams Pompeius Magnus, 
Homan general and triumvir, born 106 b.c., 
was the son of Gnajus Pompeius Strabo, an 
able general. In 89 b.c. he served with dis- 
tinction under his father in the war against 
the Italian allies. In the struggle between 
Marius and Sulla, Pompey raised three legions 
to aid the latter, and regained all the territories 
of Africa which had forsaken the interest of 
Sulla. This success excited the jealousy of 
Sulla, who recalled him to Rome. On his return 
Sulla greeted him with the surname of Magnus 
(Great). Pompey demanded a triumph, to 
which Sulla reluctantly consented. lie entered 
Rome in triumph in Sept., 81, and was the 
first Roman permitted to do so without pos- 
sessing a higher dignity than that of equestrian 
rank. After the death of Sulla, Pompey put an 
end to the war which the revolt of Sertorius in 
Spain had occasioned, and in 71 obtained a 
second triumph. In this year, although not ol 
legal age and without official experience, he was 
elected consul with Crassus. In 67 he cleared 
the Mediterranean of pirates, and destroyed their 
strongholds on the coast of Cilicia. In the four 
years 6.5-62 he conquered Mithridates, Tigranes, 
and Antiochus, King of Syria. At the same time 
he subdued the .Tews and took Jerusalem by 
storm. He returned to Italy in 62 and dis- 
banded his army, but did not enter Rome 
until the following year, when he was lionounMl 
with a third triumph. Pompey, in order to 
strengthen his position, united his interest with 
that of Caesar and Crassus and thus formed 
the first triumvirate. This agreement was 
concluded by the marriage of Pompey with 
Caesar’s daughter .Tulia; but the powerful con- 
federacy was soon broken. During Caesar’s 
absence in Gaul, Pompey ingratiated himself 
with the Senate, was appointed sole consul, 
and the most important State offices were filled 
with Caesar’s enemies. Through his influence 
Caesar was proclaimed an enemy to the State, 
and his rival was appointed general of the 
army of the republic. Caesar crossed the Rubi- 
con in 49 (see C(rsar), and in sixty days was 
master of Italy without striking a blow. Pompey 
crossed over to Greece, and in this country, on 
the plains of Pharsalia, occurred the decisive 
battle which made Caesar master of the Roman 
world. The defeated triumvir fled to Egypt, 
where he hoped to find a safe asylum. The 
ministers of Ptolemy betrayed him, and he was 
stabbed on landing by one of his former cen- 
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turions (48 b.c.)— t5f. Sir C. W. C. Oman, Seven 
Roman Statesmen of the Later Bepablic. 

Pompey’s Pillar^ an ancient monument in 
Alexandria, Egypt. It consists of a Corinthian 
capital, shaft, base, and pedestal. The total 
height of the column is 98 feet 9 inches; the 
ihaft, a monolith of red granite from Aswan, is 
67 feet long, and 9 feet in diameter below and 
not quite 8 feet at top. It was erected in a.d. 
302 by a Roman prefect named Posidius, whose 
inscription appears on the west side of the 
pedestal, and was dedicated to the Emperor 
Diocletian. The present name arose from an 
erroneous statement that the pillar marked the 
burial-place of Pompey. 

Ponce de Leon (pon'the de le-on'), Juan, 
Spanish explorer, born about 1460, died at 
Cuba 1521. He accompanied Columbus on 
his second expedition in 1493, was sent by 
Ovando to conquer the Island of Porto Rico, 
and in 1513, during a voyage to the north, 
discovered Florida. He returned to Spain, and 
was appointed by Ferdinand Governor of the 
Island of Florida, as he called it, on condition 
that he should colonize it. Ponce de Leon was 
killed by the natives whilst attempting to take 
possession of his colony in 1521. 

Ponce de Leon, Luis, Spanish lyric poet, 
born in 1527, died 1591. He entered the order 
of St. Augustine at the age of sixteen, and 
became professor of sacred literature at Sala- 
manca. He translated the Song of Solomon into 
Castilian, for which he was brought before the 
Inquisition at Valladolid (1572) and thrown into 
prison. At the end of five years he was liberated 
and reinstated in all his ollices, and was elected 
head of his order. 

Pondicherry (Fr. Pondich&y), a town, capital 
of the French East Indian settlement of the same 
name, on the east or Coromandel coast, 85 miles 
south by west of Madras. Its territory is sur- 
rounded on the land side by the British district 
of South Arcot, and has an area of 115 sq. miles; 
pop. 46,849. The town stands on a sandy 
beach, and consists of two divisions separated 
by a canal. The ‘ White Town % or European 
quarter, on the east, facing the sea, is very 
regularly laid out, with well-built houses. The 
‘ Black Town or native quarter, on the west, 
consists of houses or huts of brick or earth, and 
a few pagodas. There is an iron pier, and railway 
communication with the South Indian system 
was opened in 1879. The settlement was pur- 
chased by the French from the Bejapoor rajah 
in 1672, and has been repeatedly in the hands 
of the British. 

Pondoland, a north-eastern maritime terri- 
tory of Cape Province, South Africa, abutting 
on Natal, 90 miles from n.e. to s.w., and about 
50 miles from n.w. to s.ii. It was the last rem- 


nant of independent Kaffraria, became a British 
protectorate in 1884, and was annexed to the 
Cape in 1894. The native Pondos are of Zulu 
stock, and number about a quarter of a million 
people, subdivided into tribes and factions. 

Poniatowski, the name of an illustrious Polish 
family. Stanislas, Count Poniatowski, born 
1678, died 1762, is known for his connection 
with Charles XII, whom he followed into Turkey. 
He wrote Itemarques d'un Seigneur Polonais sur 
Vhisioire de Charles XII par Voltaire (Hague, 
1741). — His eldest son, Stanislas Augustus, 
born 1732, the favourite of Catherine II, was 
elected King of Poland in 1764. — Jozef, the 
nephew of King Stanislas, born in 1762, served 
against the Russians in 1792, and in 1794 joined 
the Poles in their attempt to drive the Russians 
out of the country, and commanded a division 
at the sieges of Warsaw. In 1809 he commanded 
the Polish army against the superior Austrian 
force which was sent to occupy the Duchy of 
Warsaw, and compelled it to retire. In 1812 he 
led the Polish forces against Russia. During the 
battle of Leipzig, Napoleon created him a marshal. 

Ponsard (pon-sar), Franyois, French drama- 
tist, born at Vienne, in Dauphin^, 1814, died 
1867. His first success was his LucrtcCy produced 
in 1843, and welcomed as a return to classicism. 
Among his other pieces arc: Agnds de M&anie; 
Charlotte Cordayx and VUonnev^ et Vargenty a 
fine comedy of manners. He became a member 
of the Academy in 1855. 

Ponta-Delga'da, a seaport and the capital of 
the administrative district of St. Michael’s (with 
St. Mary) in the Azores. It is located on the 
south side of the Island of St. Michael’s, and 
has a good harbour protected by a breakwater 
over 2500 feet in length. Ponta-Delgada com- 
bines its functions as capital with those of a 
health-resort, and it is also the commercial 
centre of the archipelago. The chief exports 
are wheat, maize, and oranges. There is a 
cathedral, and a monastery of some note. Pop. 
(1921), 16,179. 

Pont-&-Mousson, a town of France, depart- 
ment of Mcurthc-et-Mosellc, on the canalized 
River Moselle, and connected by rail with 
Nancy (17 miles). There is a large church dedi- 
cated to St. Martin, and a modern seminary is 
located within the buildings of the ancient 
Abbey of St. Mary. Pont-k-Mousson was the 
seat of a university from 1571 to 1763. The 
town originated in the ninth century, and was 
a lordship which became a marquessatc about 
1354. Pop. 14,609. 

Pontefract (colloquially Pomfret), a muni- 
cipal borough and market town of Yorkshire 
(West Riding), England, on an eminence near 
the confluence of the Aire and Calder; served 
by the Midland, Lancashire & Yorksliirc, and 
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North-Eastern Railways. The chief antiquity spanning the Lerez there is an ancient Homan 


of the town is the ancient castle, which origi- 
nally covered 8 acres. It is now partly a museum, 
and the adjacent lands are used as a public park. 
Other objects of interest are an ancient hermitage 
hewn out in solid rock and dating from 1896. 
On St. Thomas’s Hill, Thomas, Earl of Lan- 
caster, was beheaded in 1822, the place being 
indicated by a windmill. The grammar school, 
now occupying modern buildings, was founded 
in the pre-Elizabethan period, and the town 
hall stands on the site of the old Saxon Moot- 
Hall, which was superseded by another struc- 
ture in 1056. Pontefract is noted for the pre- 
paration from liquorice of small lozenges, known 
for centuries as ‘ Pomfret cakes Tanning, 
brewing, corn-milling, and brick-making are 
representative industries. Pop. (1921), 16,763. 

Pontefract originated in Kirkby, which, in 
the time of the Domesday Book, was a member 
of the manor of Tatcshall (which is now called 
Tanshelf, and is a suburb of modern Pontefract). 
Richard 11 was imprisoned and murdered in the 
castle in 1899. During the Wars of the Roses, 
Pontefract espoused the Lancastrian cause and 
was loyal to Henry VI. Pontefract Castle was 
the last garrison to hold out for Charles I, and 
was dismantled in 1649. — ^Bibliography: G. 
Fox, The History of Pontefract; B. Boothroyd, 
The History of the Ancient Borough of Pontefract; 
A. H. Norway, Highxvays and Byways in York- 
shire; T, Paulden, Pontefract Castle; an account 
of how it was taken, and how General Rains- 
borough was surprised at Doncaster, anno 1648 
(4to, London, 1702); and An account of the 
Tcdiing and Surrender of Pontefract Castle (4to, 
Oxford, 1747). 

Pontevedra, a maritime province of North- 
Western Spain, on the Atlantic. All the rivers 
flow to the Atlantic, the Minho forming the 
southern boundary; others are the Ulla, Lerez, 
and Umia. The climate is mild and the rainfall 
heavy, with heavy fogs in summer and violent 
storms in winter. Pontevedra (capital), Vigo 
(seaport). La Estrada, Tuy, and Redondela arc 
important towns. At Tuy the Spanish and 
Portuguese railways meet and the line bifurcates, 
one branch following the coast via Redondela 
(branch to Vigo), and the other traversing the 
Minlio Valley. Cattle are raised, and hams, 
eggs, wines, and leather are exported. Area, 
1695 sq. miles; pop. (1920), 515,984 (or 304*4 
per square mile). 

Pontevedra (Roman Duo Pontes or Pons 
Vetus), a city and the capital of the province 
of Pontevedra, Spain, on the Bay of Pontevedra, 
near the mouth of the Lerez; served by the 
Corunna-Santiago-Tuy line of the Spanish rail- 
ways. Pontevedra is mainly granite-built, and 
is partly enclosed by medieeval walls, and 


bridge (Pons Vetus) of twelve arches, from 
which the town derives its name. There is an 
extensive sardine-fishery in the Bay of Ponte- 
vedra. Pop. about 25,000. 

Pon'tifex, the title borne by the members of 
the most important of the priestly colleges among 
the Romans. Their institution was ascribed to 
Numa, and their number varied at different 
periods from four to sixteen. The pontifex 
maximus, or chief pontiff, held his office for life, 
and could not leave Italy. In the time of the 
Empire the office was held by the emperor him- 
self, until the times of Theodosius. The title 
was subsequently assumed by the Popes. 

Pontine Marshes, an extensive, malarious 
tract of marshy land in Italy, in the southern 
part of the Roman Campagna, extending along 
the Mediterranean seaboard for about 27 miles, 
with a mean breadth of SJ miles. In ancient 
times it was well drained, but on the subjuga- 
tion of the Volscii by the Romans the drainage 
system became ineffective, and the land assumed 
practically its present form. By the construc- 
tion of the Appian Way, Appius Claudius en- 
deavoured to drain it (312 B.c.), and several 
Popes subsequently made attempts at reclama- 
tion. The Italian Government voted a large 
sum for drainage, but this has been found pos- 
sible only in parts. 

Pontoise (pon-twaz; ancient Briva Isarae), 
a town of France, in the department of Scine- 
et-Oise, at the confluence of the Viosne with 
the Oise. It has manufactures of chemical 
products and hosiery, and a trade in grain. 
Pop. about 9000. 

Pontoise existed in the time of the Gauls as 
Briva Isarw, which means Bridge of the Oise, 
and became the capital of French Vexin. It 
was a meeting-place on several occasions of the 
Parlen)cnt of I'aris, and offered a refuge to 
Louis XIV and Mazarin during the Fronde. 

Pontoon', a flat-bottomed, wooden boat used 
as a support for the roadway of a floating bridge 
(from the Lat. pons, a bridge). The pontoon in 
use in the British service is 21 feet long, and is 
made in two sections, coupled together and 
known as the bow section and the stern section; 
of these the bow section is the longer by 2 feet; 
the beam or width is 5 feet 8 inches, tapering at 
the bow to 2 feet 6 inches; depth, 2 feet 5 inches. 
The weight of each section is 5 cwt. The super- 
structure necessary to complete the bridge con- 
sists of a ‘ saddle beam ’ fixed on the thwarts 
of the pontoon, on which are laid the ‘ baulks ’ 
or road-bearers; these in their turn support the 
‘ chesses ’ or planks which form the roadway, and 
which are kept in place by ‘ ribands for the 
shore end other baulks are required. 

Special wagons are provided for the carriage 
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of pontoons and superstructure, one wagon 
being arranged to carry the two sections of 
a pontoon and suflicient superstructure for a 
‘ bay ’ of 15 feet. Trestles of heavy baulks 
bolted together are often used in combination 
with pontoons, and both pontoons and trestles 
form part of the equipment of a field company 
Iloyal Engineers, two trestles being carried on 
a special wagon. 

With pontoons three types of bridge, capable 
of carrying the heaviest loads other than railway 
trains, can be constructed. These are known as 
light, medium, and heavy. 

Light Bridges. — The floating piers consist of a 
single pontoon, and a roadway of 9 feet width 
is provided. 

Medium Bridge. — In this type six sections of 
pontoons arc formed into a raft to form each 


which extended from Halys on the west to 
Colchis on the east, and was bounded on the 
north by the Euxine Sea, and on the south by 
Galatia, Cappadocia, and Armenia Minor. The 
first king was Artabazes, son of Darius. The 
kingdom was in its most flourishing state under 
Mithridates the Great. But soon after his death 
(fifi B.c.) it was conquered by Pompey, and made 
tributary to the Roman Empire. 

Pontypool, an urban district and market 
town of Monmoutlishire, England, on an accli- 
vity above the Afon Lywd (affluent of the Usk); 
served by the London & North-Western and 
Great Western Railways, and by the Mon- 
mouthshire Canal, which connects it with New- 
port. Its existence is due to its proximity to 
the great South Wales coal-fields. Industries 
are connected more or less with mining, and 
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pier, and a roadway of about 9J feet is pro- 
vided. Chesses arc laid double. 

Heavy Bridge. — Nine sections are used for 
each pier, the width of roadway being the same 
as in a medium bridge. Chesses are laid treble. 

Pontoons lend themselves very conveniently 
to the construction of rafts for various pur- 
poses, a four-pontoon raft being capable of 
carrying 100 infantry soldiers, or 12 horses 
and their riders, or 1 gun and limber with a 
proportion of personnel. With three heavy 
pontoons (length, 41 feet) and special super- 
structure, a raft to carry up to 35 tons can 
be made. 

Pontoon bridges are normally formed in one 
of four ways: (a) By connecting the pontoons 
at the head of the bridge, (b) By making rafts, 
floating them into position, and then connect- 
ing them, (c) By making the bridge alongside 
the bank, and then allowing it to Ikj swung to 
the opposite side by the force of the current. 
(d) By pushing out the head of the bridge and 
connecting other pontoons successively from the 
shore, until the original head reaches the other 
side. This is known us ‘ booming out 

Pontus, a kingdom in Asia Minor (so called 
fiiiom the Pontus Euxinus, on which it lay). 


with the manufacture of iron and steel ana 
tin-plates. Pop. (1921 ), 0883. 

Pontypridd, an urban district and market 
town of Glamorganshire, Wales, at the confluence 
of the Rhondda and the Taff; served by the 
Great Western and the Taff Vale Railways, and 
by the Glamorganshire Canal. Pontypridd came 
into prominence and rapidly progressed when 
the Taff Vale lines were pushed through in 1840. 
The name (New Bridge) is derived from the 
wonderful old one-arch bridge spanning the 
Taff, which was designed and erected in 1755 
by a self-taught mason named Edwards Ponty- 
pridd is the metropolis of the Rhondda Valley, 
and is dependent on the coal-fields there for 
existence. There are iron- and brass- foundries, 
and anchor-, chain-, and chemical-works. Pop. 
(1921). 47,171. 

Pony, the oldest known breed and the smallest 
variety of the domesticated horse, ranging in 
height between 8 or 9 and 14 hands* Of the 
many varieties of ponies the following are 
typical British breeds: 

Connemara^ at one time flourished on the 
mountains of Ireland. It is similar to the High- 
land pony, has good riding shoulders, and jumps 
well. In the Irish islands they average 12 hands 
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2 inches, but may attain 14 hands 1 inch on the 
mainland, as a result of better food and more 
suitable climate. The prevailing colour is dun. 

Dartmoor^ a small and blood-like pony with 
capital shoulders. Stallions attain 14 hands; 
mares average 13 hands 2 inches. The prevail- 
ing colours are brown, black, or bay; grey is 
allowable, but other colours are objected to. 

Exmoor, a very hardy, untiring pony, capable 
of carrying enormous loads on little food. It 
is a handsome animal averaging 12 hands, but 
should never exceed 13 hands. The prevailing 
colours are dark-bay or brown, with short black 
legs. 

Highland, the breed that carried the High- 
landers of the hills on many a long journey 
before roads existed in the mountainous regions 
of North and North-Western Scotland. There 
are many subdivisions, but the original type 
cannot be obliterated by crossing. The Barra 
ponies are of 11 hands 2 inches upwards; Skye, 
about 13 hands 3 inches; and Mainland breeds 
vary between 14 hands and 14 hands 2 inches. 
The Highland is a good saddle pony, capable of 
T/ondcrCul feats of endurance. 

'New Forest, a good pony of from 12 to 13 
hands high; short on the leg, with capital 
pasterns. All colours arc allowable, but dun is 
not often seen. Greys, however, are frequently 
met with, and flea-bitten greys are said to be 
descended from an Arab sent to the Forest by 
the Prince Consort of Queen Victoria. They 
arc very handsome animals, and possess a 
£'triking Arab character. 

In tlic breeding of ponies the fundamental 
consklerations arc smallness, beauty, and com- 
pactness, combined with practical utility. See 
Horse; Polo-pony; Shetland Pony, 
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Poodle, a small variety of dog covered with 
long, curling hair, and remarkable for its great 
intelligence and affection. The usual colour is 
white, but black and blue are also bred. 

Pool. See Billiards, 


Poole, an ancient municipal borough and 
seaport, a county of a town, in Dorsetshire, 
England, on a peninsula on the north part of 
Poole Harbour; served by the London & South- 
Western Railway. Cordage, sailcloth, pottery, 
flour, and agricultural tools are made. Poole 
Harbour is an arm of the English Channel 
extending inland to a depth of about 7 miles, 
with an average breadth of 5 miles. In the 
harbour there are several low islands, the largest, 
Branksea, containing a sixteenth-century castle. 
From Branksea also potters’ clay is sent to the 
Staffordshire potteries. Pop. (1921), 43,061. 

In mediajval times Poole was a flourishing 
seaport, which was incorporated and erected 
into a county by Elizabeth (1569). Charles II 
gave it a charter in 1667, and it was separately 
represented in Parliament from 1362 until 1885. 

Poonah, or Puna, a city and District of 
India, in the Presidency of Bombay, and at the 
confluence of the Mula and Mutha Rivers; 
served by the Great Indian Peninsular Railway 
from Bombay. The Deccan college for classics, 
mathematics, and philosophy, and a college of 
science with special training in civil engineering, 
also training college, female nonnal school, and 
other schools, public library, hospital, arsenal, 
and barracks arc established at Poonah. It is 
a health-resort, and from .July to November is 
the seat of the Bombay Government. Manu- 
factures include gold and silver jewellery, small 
ornaments in brass, copper, and ivory, and silk 
and cotton fabrics. It is an important military 
station and road junction. Until 1817 Poonah 
was the capital of the l*eshwa rulers of the 
Marathi Confederacy. A battle was fought 
there on Iflth Nov., 1817, between the British 
and the Peshwa, and the city fell to the British 
on 19th Nov. Pop. 160 ,000. — ^Thc District has 
an area of 5.348 sq. miles, and a pop. of 1,100,000. 
It is an elevated tableland, watered by the 
Bhima and its tributaries, and abounding in 
isolated heights, formerly crowned with strong 
fortresses. Inhabitants chiefly Marathis. 

Poon (or Poona) Wood is the wood of the 
poon tree (Calophyllum inophyllum and Ca/o- 
phyllum angustifolium), a native of India. It 
is of a light, porous texture, and is much used 
in the East Indies in shipbuilding for planks 
and spars. The Calcutta poon is preferred to 
that of other districts. Poon seed yields an oil 
called dilo, poon-sced oil, &c. 

Poor and Poor Laws. A full history of 
the poor, in the widest sense in which the terra 
is used, would be a history of the bulk of man- 
kind, since the standard of living varies in 
different countries and at different times, and 
the majority of human beings are always in 
danger of sinking below the current standard. 
Here, however, it will be possible only to give 
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some account of the legal poor; of the provision 
which has been made from time to time by the 
State for the relief of destitution in Great 
Britain. 

The origins of the p)oor law are derived from 
feudalism. The obligation of the serf to work 
on the manor carried with it a certain right to 
maintenance. When this condition of ‘ status ’ 
gradually changed to a system of contract, the 
duty of maintaining the destitute labourer was 
transferred from the manor to the parish. 
According to a passage quoted from Horne’s 
Mirror in Coke's Institutes, it was ordained by 
kings before the Conquest that the poor should 
be sustained by parsons, rectors, and parish- 
ioners, “ so that no one should die from lack 
of sustenance The Poor Relief Act, 1601 
(43 Elizabeth c. 2), which closed a series of 
experimental laws passed in the Tudor period 
for the relief of the impotent poor and the 
regulation of begging, is generally treated as 
the first English poor law. This measure was 
passed for a limited period only, but it was 
renewed at the beginning of the reign of James I, 
and made perpetual in 1641. Its chief purposes 
were; 

(a) “ For setting to work the Children of all 
such whose Parents shall not by the said Church- 
wardens and Overseers ... be thought able to 
keep and maintain their children; 

{b) “ And also for setting to work all such 
persons, married or unmarried as having no 
Means to maintain them, use no ordinary or 
daily Trade of Life to get their Living by; 

(c) “ And also to raise weekly or otherwise (by 
taxation of every Inhabitant . . .) a convenient 
Stock of Flax, Hemp, Wool, Thread, Iron, and 
other Ware and Stuff, to set the Poor on Work; 

(d) “ And also competent Sums of Money for 
and towards the necessary Relief of the Lame, 
Impotent, Old, Blind, and sueh other among 
them being Poor and not able to work; 

(e) “And also for the putting out of such 
Children to be Apprentices . . .” 

In the reign of Charles II an Act was passed, 
which is usually called the ‘ Settlement Act ’, 
the effect of which w^as to prevent labourers 
from moving freely from one parish into another. 
This Act was denounced by Adam Smith as 
“ an evident violation of natural liberty and 
justice ”, and was modified in 1795. 

The period between 1703 and 1815 was one 
of almost continuous war; prices rushed up, 
harvests were exceptionally bad, the popula- 
tion increased with a rapidity hitherto unknown, 
and food was at famine prices. In May, 1795, 
the magistrates of Berkshire met at Speenham- 
land and decided to supplement wages out of 
the parish rates. They drew up and published 
a scale, by which every poor and industrious 


person should receive from the parish enough 
to make up his wages to 3s. a week for himself 
and Is. 6d. a week for each member of his 
family, when the loaf cost a shilling. If the 
price of bread rose, the dole was to be increased 
proportionately. The magistrates in many other 
counties adopted the same scale, and the result 
was that agricultural w^ages remained unduly 
low, pauperism became general, and the poor 
rate rose rapidly. 

In 1832 a Commission was appointed “ to 
make diligent and full inquiry into the practical 
operation of the laws for the relief of the poor 
in England and Wales, afid into the manner in 
which those laws were administered, and to 
report their opinion as to what beneficial altera- 
tions could be made ”. The Commissioners re- 
ported that “ the great source of abuse was the 
outdoor relief afforded to the able-bodied on 
their own account or on that of their families, 
given either in kind or in moncj’' ”, and that 
“ great maladministration existed in the work- 
houses ”. They proposed considerable altera- 
tions in the law, and most of their suggestions 
were carried out in the Poor Law Amendment 
Act, 1834. 

The intention of this Act was to restore the 
original provisions of the statute of Elizabeth 
by which relief to able-bodied persons or their 
families was to be given in workhouses, while 
outdoor relief was confined to the impotent. 
As no important change has been made in the 
poor law since 1834, we may thus be said to 
administer relief to the destitute in 1922 on 
the principles laid down in 1601; but the 
provision of Old Age Pensions and Health and 
Unemployment Insurance has greatly reduced 
the number of persons dependent upon the 
rates. 

The administration of the poor law is con- 
trolled by the Ministry of Health (the Local 
Government Board until 1919), which issues 
orders to local boards of guardians, elected by 
the ratepayers. These guardians can, within 
the discretion allowed to them by statutes and 
orders, vary the procedure very considerably 
between one parish and another; with the result 
that a class of applicants who have no chance 
of receiving outdoor relief in one union may 
get it easily in another. 

That the English poor law is unsatisfactory 
in many respects has long been generally ad- 
mitted. In 1905 a Royal Commission was 
a])pointed to investigate the whole system. 
The result was a majority report., signed by 
the chairman and thirteen other members, and 
a minority report, signed by four members. 
Both reports recommended great changes, in- 
cluding the abolition of workhouses, but the 
majority aimed at the refonn of the existing 



122 


POPE 


POORES ROLL 

system, while the minority advocated its aboli- 
tion. In 1918 the Local Government Committee 
of the Ministry of Reconstruction, which in- 
cluded representatives of both the Majority 
and Minority Commissioners and leading oilicials 
of the Local Government Board, recommended 
the abolition of the boards of guardians and 
the distribution of their present functions 
among local government, public health, and 
education authorities. 

The distinguishing features of the Scottish 
poor law have always been the refusal of relief 
to the able-bodied and the outdoor relief of the 
impotent. Some of the greatest difficulties of 
English administration have thus been avoided 
in Scotland, though in other respects the systems 
are similar. — Bibliography: Nicholls, History 
of the English Poor Law; B. Webb, The Preven- 
tion of Destitution; article in Palgrave’s Dic- 
tionary of Political Economy. 

Poor’s Roll, a roll or list of paupers, or per- 
sons entitled to or who have received parochial 
relief. In Scots law it is the list of litigants who, 
by reason of poverty, have the privilege of suing 
or defending a case in court in forma pauperis, 
by which they arc exempted from the payment 
of any court fees, and are entitled to have their 
case conducted gratuitously by the counsel and 
agents for the poor. 

Popaydn, a city of Colombia, capital of the 
department of Caiica, on a plain between the 
Purace Volcano (15,420 feet altitude) and one 
of the tributaries of the headwaters of the 
Cauca. It is the seat of a Roman Catholic arch- 
bishopric, and of the departmental University of 
Popaydn, once of considerable reputation. The 
bishopric dates from 1547. Pop. 19,000. 

Popaydn was founded in 1538, and the name 
is eponymous, commemorating Payan, an Indian 
chief, upon the site of whose settlement the 
town was founded. It was for long of com- 
mercial importance, but the manufactures are 
now negligible. 

Pope (Lat. papa; Gr. papas, father), the title 
at present given solely to the Bishop of Rome, 
who is the head of the Roman Catholic Church. 
Besides the bishopric of the Roman diocese, 
the Pope also holds certain other dignities. 
His full title is as follows: Bishop of Rome, 
Vicar of Jesus Christ, Successor of St. Peter, 
Supreme Pontiff of the Universal Church, 
Patriarch of the West, Primate of Italy, and 
Sovereign of the Temporal Dominions of the 
Holy Roman Church. Tlie title seems to have 
been used at first in the early Church as a title 
of reverence given to ecclesiastics generally, and 
at the present time it is applied in the Greek 
Church to all priests. In the early Western 
Church the title of Pope was ultimately be- 
stowed upon the metropolitan bishops, but in 


the struggle for pre-eminence the claim to be 
recognized as the only Pope was enforced by 
the Bishop of Rome. This claim of pre-eminence 
was founded on the belief, supported by the 
early traditions of the Church, that the Apostle 
Peter planted a Church in Rome, and that he 
died there as a martyr. This tradition, taken 
in connection with the alleged pre-eminence of 
Peter among Christ’s disciples, came to be 
regarded as sufficient reason for the primacy 
of the Bishop of Rome in the Church. Conse- 
quently from the end of the fourth century the 
Bishop of Rome was the first among the five 
patriarchs or superior bishops of Christendom. 
A decree of the Emperor Valentian HI (445) 
acknowledged the Bishop of Rome as Primate, 
but until the eighth century many measures of 
the Popes met with violent opposition. Leo the 
Great (440-401 ) was the first to base his claims 
to the primacy on divine authority by appealing 
to Matt, xvi, 18; and he did much to establish 
the theory that bishops in disputes with their 
metropolitans had a right of appeal to Rome. 
The Eastern Church always resisted the see of 
Rome, and this mainly occasioned the schism 
that in 1054 divided Christendom into the 
Greek and Roman Churches. 

Although the temporal power of the Pope has 
ceased to exist, and his territory has been confined 
to the palac’es of the Vatican and the Lateran, 
and the villa of Castcl Gandolfo, Rome, for 
Roman Catholics he is still the supreme authority 
in all matters of faith. He has supreme power*? 
in all matters of discipline and faith over ail 
and each of the pastors and of the faithful. 
The special jircrogatives of the Pope were 
clearly defined by the Decrees of the Vatican 
Council of 1870, This Council also taught that 
when the pontiff speaks ex cathedra, that is, 
when he, in virtue of his apostolic ollicc, defines 
a doctrine of faith and morals to be held by the 
whole Church, he possesses infallibility by divine 
assistance. The Pope cannot annul the consti- 
tution of the Church as ordained by Christ. 
He may condemn or prohibit books, alter the 
rites of the Church, and reserve to himself the 
canonization of saints. A I’opc has no power to 
nominate his successor, election being entirely 
in the hands of the cardinals, who arc not 
bound to choose one of their own body. The 
Pope’s dress consists of a white silk robe and 
a scarlet mantle. The Pope ranks as the first 
of Christian Princes, and in Catholic countries 
his ambassadors have precedence over other 
meml)ers of the diplomatic corps. The Papal 
insignia are the tiara or triple crown, the 
straight crosier, and the pallium. He is ad- 
dressed as ‘ Your Holiness ’, and refers to 
himself as Serous Servorum Dei, servant of 
the servants of God. For a history of the 
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papacy see — Bibliogbapiiy; II. K. 

Mann, Lives of the Popes in the Early Middle 
Ages; L. Pastor, History of the Pojtes from the 
Close of the Middle Ages, 

Subjoined is a table of the Poi)es, according 
to the Roman Notizie, with the dates of the 
commencement of their pontificates. The names 
printed in italics are those of Antipopes: 


St. Peter . . . . A.D. 

St. Linus 

St. Anacletus 
St. Clement I . , . . 

St. Hvaristus . . . . 

St. Alexander I . . . . 

St. Sixtus 1 

St. Telesphorus . . 

St. Hyginus 

St. Pius 1 

St. Anicetus 

St. Soterus 

St. Eleutherius 

St. Victor I 

St. Zcphirinus 
St. Callixtus 1 

St. Urban 1 

St. Pontianus 

St. Anterus 

St. Fabian 

St. Cornelius 

St. Lucius 1 — Novati- 

anus 

St. Stephen I 
St. Sixtus II 
St. Dionysius 

St. Felix I 

St. Eutychianus . . 

St. Cams 

St. MarcelUnus . . 

(See vacant 3 years and 
6 months.) 

St. Marcellus 1 . . . . 
St. Eusebius . . . . 
St. Melchiades or Milti- 

adcs : 

St. Sylvester I . . . . 

St. Marcus : 

St. Julius 1 

Liberius 

St. Felix II (sometimes 
reckoned an Anti- 
„ pope) 

St. Damasus 1 

St. Sincius 

St. Anastasius 1 . . 

St. Innocent 1 

St. Zosimus 

St. Boniface I — Eulalius 

St. Celestine 1 

St. Sixtus 111 

St. Leo I (the (Ircat) . . 

St. Hilary 

St. Simplicius 

St. Felix III .. .. 

St. Gclasius 1 

St. Anastasius II . . 

St. Symmachus . . 

St. Hormisdas — Law- 
rence 

St. John I 

St. Felix IV 

Boniface 11 — Dioscorus 

John II 

St. Agapetus 1 . . . . 

St. Sylverius 

Vigilius 

Pelagius I 

John III 

Benedict (I) Bonosus . . 

Pelagius II 

St. Gregory I (the CJreat) 

Sabinianus 

Boniface III . . . . 

St, Boniface IV . , 

St^ Dttusdedit . . • . 


Boniface V 619 

ilonorius I 625 

(See vacant i year and 
7 months.) 

Severinus 640 

John IV 640 

Theodorus I . . . . 642 

St. Martin 1 .... 649 

St. Eugenius 1 . . . . 654 

St. Vitalianus . . . . 657 

Adeodatus 672 

Donus or Domnus I . . 676 

St. Agathon 678 

St. Leo II 682 

St. Benedict II . . . . 684 

John V 685 

Conon — Theodorus; 

Paschal 686 

St. Sergius I .... 687 

John VI 701 

John VII 705 

Sismnius 708 

Constantine 708 

St. Gregory II . . . . 71S 

St. Gregory 111 .. .. 731 

St. Zachary 741 

Stephen II (died before 

consecration) . . . . 752 

Stephen III 752 

St. Paul 1 — Constantine; 

Theophylactus ; Phdtp 757 

Stephen 768 

Adrian I 772 

St. Leo III 795 

Stephen V 816 

St. Paschal 1 817 

Eugenius II 824 

Valentinus 827 

Gregory IV 827 

Sergius II 844 

St. Leo IV 847 

Benedict III — Anasta- 
sius 855 

St. Nicholas I . . . . 858 

Adrian II 867 

John VIII 872 

Marinus I, or Martin 

II 882 

Adrian III 884 

Stephen VI 885 

Formosus 891 

Boniface VI (reigned 

only 18 d.i>s) . . . . 8 q6 

Stephen VII 896 

Romanus 897 

Theodorus II — Serftius 

III 898 

John IX 898 

Benedict IV 900 

Leo V 903 

Christopher 903 

Sergius III 904 

Anastasius 111 .. ..9** 

Lando 013 

John X 914 

Leo VI 928 

.Stephen VI 11 .. .. 929 

John XI 93* 

Leo VII 936 

Stephen IX 939 

Marinus II, or Martin 

III 943 

Agapetus II 94^ 

John XII — Leo VIII . . 95^ 

Benedict V 964 

John XIII 965 


Benedict VI 972 

Donus or Domnus II . . 074 
Benedict VII . . . . 975 

John XIV — Boniface 

VII A.D. 983 

John XV 98s 

Gregory V — fohn XVI 996 

Sylvester II 999 

John XVI or XVII . . 1003 
John XVII or XVIII . . 1003 

Sergius IV 1009 

Benedict VIII — Gre- 
gory VI 1012 

John XVIII or XIX ..1024 
Benedict IX (deposed) 

—John XX 1033 

Gregory VI — Sylvester 

Clement II 1046 

Damasus II — Benedict 
IX attempts to re- 
sume the throne . . 1048 

St. Leo IX 1049 

Victor II 1055 

Stephen X 1057 

Benedict X 1058 

Nicholas II 1058 

Alexander 11 — Hono- 

rtus II 1061 

Gregory VII (Hilde- 
brand ) — Clement III 1073 
(See vacant 1 year.) 

Victor III 1086 

Urban II 1088 

Paschal II 1099 

Gelasius II — Gregory 

VIII IT18 

Callixtus 11 1 1 19 

Hononm II — Celes- 

tme IJ 1124 

Innocent II- -Anacletus 
II; Victor IV .. ..1130 

Celestinus II . . ..1143 

Lucius II 1144 

Eugenius 111 . . . . 1 145 

Anastasius IV . . ..1153 

Adrian IV (Nicholas 
Breakspear, an Eng- 


hshman) . . 

.. ”.1154 

Alexander III 

— Victor 

V: Paschal III; Cal- 

lixtus III; 

Innocent 

III . . . . 

. . ..1159 

Lucius III 

. . . . 1181 

Urban III .. 

.. ..1185 

Gregory VIII 

.. ..1187 

Clement 111 

.. ..1187 

Celestinus III 

. . . . 1 19* 

Innocent 111.. 

.. ..1198 

Hononus III 

.. ..1216 

Gregory IX . . 

..1227 

Celestinus IV 

.. ..1241 


(Sce vacant i year and 
7 months.) 

Innocent IV . . . . 1243 

.Mexander IV . . . . 1254 

I’rbanlV 1261 

Clement IV 1265 

(See vacant 2 years and 
9 months.) 

Gregory X 1271 

Innocent V 1276 

Adrian V 1276 

John XIX or XX or 

XXI 1276 

Nicholas III .. ••*277 

Martin IV 1281 

Honorius IV . . . .1285 

Nicholas IV^ 1288 


(See vacant 2 years and 
3 months.) 

St. Celestinus V . . . .1294 

Boniface VllI . . . . 1294 

Benedict XI . . , . 1303 

Clement V (papacy re- 
moved to Avignon) . . 1 305 
(See vacant 2 years 
and 3 months.) 

John XXII 1316 

Benedict XII — Nicholas 

V at Rome 1334 

Clement VI 1342 

Innocent VI . . . . 1352 

Urban V — Clement VII 1362 
Gregory XI (throne re- 
stored to Rome) . . 1 370 

Urban VI 1378 

Boniface IX — Benedict 
XIII at Avignon . . 1 389 
innocent VII . . . . 140A 

Gregory XII . . ' . . 1400 
Alexander V . . . . 1409 

John XXIII .. ..1410 

Martin V — Clement 

Vlll 1417 

Eugenius IV — Felix V 1431 

Nicholas V 1447 

Callixtus 111 1455 

PmsII 1458 

Paul II 1464 

.Sixtus IV 1471 

Innocent VIII .. ..1484 

Alexander VI . . . . 1492 

Pius III 1503 

Julius II 1503 

LeoX 1513 

Adrian VI 1522 

Clement VI 1 . , . . 1523 

Paul III 1534 

JuI'US III 1550 

Marcellus II . . . . 1555 

Paul IV 1555 

Plus IV 1559 

St. Piu' V 1566 


Gregory XIII . . . . 1572 

.Sixtus V 1585 

Urban VII 1590 

Gregory XIV . . . . 1590 

Innocent IX . . . . 1591 

Clement VIII . . . .1592 

Leo XI 1605 

Paul V 1605 

Gregory XV . . . . 1621 

Urban Vlll 1623 

Innocent X 1644 

Alexander VII .. ..1655 

Clement IX 1667 

Clement X 1670 

Innocent XI . . . . 1676 

Alexander VIII . . . . 1689 

Innocent XII . . . . 1691 

Clement XI 1700 

Innocent XIII . . . . 1721 

Benedict XI H . . . . 1724 

Clement XI 1 . . . . 1730 

Benedict XIV . . . . 1740 

Clement XIII .. ..1758 

C'lement XIV . . . . 1769 

Pius VI 177s 

Pius VII 1800 

Leo XII 1823 

Pius Vlll 1829 

Gregory XVI . . . . 1831 

Pius IX 1846 

Leo XIII 1878 

PiusX 1903 

Benedict XV . . . . 1914 

Pius XI 1922 


Pope, Alcxiuidcr, Kiiglisli poet, was born on 
21st May, 1688, and died on BOth May, 1744. 
His father was a Roman Catholic linen-draper 
of Lombard Street; his mother’s maiden name 
was Edith Turner, and she was of a good middle- 
class family. He was the only child of the 
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marriage, and both his parents were nearly fifty 
years of age when he was born. He inherited 
a tendency to nervous headaches from his 
mother, and a feeble frame from his father. 
His delicacy of health was greatly increased 
by his precocious application to study. Owing 
to his health or his religion or both he did not 
attend any good school or college, but was sent 
to one or two small Catholic schools, and re- 
ceived private tuition from one or two incompe- 
tent (’atholic priests. He was thus largely 
self-taught, and, although he assimilated much 
knowledge of various kinds and was indefatigable 
in his devotion to his books, he was never a 
scholar. His religion closed the learned pro- 
fessions to him, and his physique rendered him 
unfit for commercial life, so he early decided 
to devote himself to literature, after a brief 
attempt to become cnicient as a painter. His 
father adopted a wise policy of non-interference, 
being always ready to help his brilliant son, but 
never anxious to dictate to him. 

While still at school he wrote a play based 
on Ogilby’s translation of the Iliads and an 
epic called Akander^ Prince of Rhodes, Both 
these compositions are lost. He made the 
acquaintance of the dramatist Wycherley, who 
encouraged him to write pastorals, and of the 
critic Walsh, who recommended him to write 
‘ correctly ’, a piece of advice which he never 
forgot. Long afterwards Pope published his 
correspondence with Wycherley, after emending 
it so as to make his own conduct appear in a 
favourable light. Pope apprenticed himself to 
the art of poetry with the greatest ardour. He 
studied widely, and experimented in translating 
and adapting. Dryden was his model, and in 
imitation of him he ‘ translated ’ some Chaucer, 
The Merchant's Tale, The Wife of Bath's Pro- 
logue, and The House of Fame, and made a 
version of the first book of the Thebais of Statius 
to set against Dryden’s JEneid, It is typical of 
his not impeccable taste that he ranked Statius 
as the equal of Virgil. Work of this kind in- 
creased his powers, and developed his great 
natural gifts as a metrist. Ifis Pastorals were 
published in 1709 in a miscellany which in- 
cluded similar work by Ambrose Philips, whom 
Pope afterwards held up to ridicule in The 
Guardian, and immortalized as ‘ Namby-pamby ’ 
in The Dunciad, The Essay on Criticism appeared 
in 1711; it is an astonishingly mature poem, full 
of sound precepts, and brilliantly written. It 
was not intended, as some critics seem to sup- 
pose, to supersede Aristotle and Horace; it was 
intended to express in the choicest language 
some of the commonplaces of contemporary 
criticism, and could not have attained its object 
more fully than it has done. The Messiah, a 
sacred eclogue, which was No. 878 of The Spec- 


tator, was in its time a much-admired poem, but 
it reads to-day somewhat like a copy of verses 
sent in for the Seatonian Prize. The Rape of 
the Lock appeared in its original form in 1712; 
in 1714 it appeared in its final and greatly 
improved form, with the ‘ machinery ’ of sylphs 
and gnomes added. Robert, seventh Baron 
Petre, had cut off a lock of Miss Arabella Fer- 
mor’s hair, and the poem was intended to heal 
the breach in friendship caused by this action. 
The Rape of the Lock, which was written in 
imitation of Boileau’s Lutrin, far surpassed its 
model, and remains the greatest of mock- 
heroic poems. It was the first poem to impress 
upon the French the fact that they had not 
the entire monopoly of exquisitely finished and 
dainty workmanship. It is perhaps for this 
reason that the French critic Taine has done 
such signal injustice to this poem. Windsor 
Forest, an artificial poem of no great merit, 
appeared in 1718. About this time Pope com- 
menced his life-long friendship with Swift. 

In 1713 Pope definitely embarked upon the 
cnterj)rise of translating Homer. This work 
was to be published by subscription, and most 
of the eminent men of the day gave their sup- 
port to the undertaking. The Riad was pub- 
lished between 1715 and 1720, and the Odyssey 
was completed by 1725, The translation of the 
Iliad was entirely the work of Pope, though the 
notes were by different hands; Elijah Fenton 
translated four books of the Odyssey, and William 
Broome eight. Pope’s treatment of his col- 
laborators was unjust and far from generous; 
though it was entirely to his name that the 
enterprise owed its success. He cleared over 
£8000 by his Homer; this being the first instance 
in Fhiglish literature of a substantial fortune 
made by a man of letters. He invested his 
money securely, and lived in comfort for the 
rest of his life. Opinions will always differ as 
to the merits of Pope’s translation; most critics 
will agree with Bentley, who said, “ A fine poem, 
Mr. Pope, but you must not call it Homer”. 
Sir Leslie Stephen said that Pope’s ignorance of 
Greek was “ an awkward qualification for a 
translator of Homer ”, but the ignorance of 
poetry displayed by most other Homeric trans- 
lators is a qualification hardly less awkward. 
Other translations cannot be called Homer 
either, and few of them can be called fine poems. 
Whatever benefit Pope conferred upon literature 
by translating Homer, the effect of his trans- 
lation upon his own work was entirely salutary. 
From his labours he gained something of that 
solidarity and complete mastery of his materials 
that Shakespeare gained by writing his English 
historical plays. 

In 1725 Pope published an edition of Shake- 
speare’s plays in six volumes. He was in many 
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ways singularly ill-fitted for this task, being 
without many of the qualities required by a 
Shakespearean editor. He was especially lack- 
ing in patience. Still, he made many improve- 
ments in the text, and many acute suggestions 
in his notes. Shakesj^eare never again had the 
advantage of being edited by a man of genius 
and a poet, since Johnson was no poet, and 
many of the later editors were undistinguished 
by the slightest talent, and unacquainted with 
the rudiments of poetry. Pope’s Shakespeare 
had the effect of eml>roiling him in a quarrel 
with Lewis Theobald the critic, who became 
the hero of The Duncind, which first appeared 
in 1T28. In a later edition Theobald was de- 
throned, and Colley Cibber, poet-laureate and 
poetaster, reigned in his stead. The Jhinciad 
is a masterly satire upon pedants and dunces; 
it is not malignant, as it has sometimes been 
represented as being, but is rather inspired by 
a love of mischief and malice. Pope could not 
say with Swift, “ I am misanthro^jos, and hate 
mankind he hated his critics and enemies 
only, and contrived to settle many old scores 
in this remarkable poem. Pope’s Essay on Man 
(1738) was largely an exposition of the clear 
but shallow philosophy of Lord Bolingbroke, 
which was called by the irreverent ‘ The New 
Gospel according to St. John ’. It is brilliantly 
written, and full of phrases which have become 
part of the language. Its orthodoxy was ably 
defended by Warburton, who became the ac- 
cepted commentator upon the works of Pope. 
The Moral Essays and Imitations of Horace 
contain much of l^ope’s best work, though they 
are marred to some extent by too much bitter- 
ness, No poems in all English literature are 
more vigorous and terse 

The transactions which led up to the publica- 
tion of Pope’s letters in a ‘ genuine ’ edition of 
1737 arc tortuous and complicated beyond un- 
ravelling here. The facts were investigated by 
C. W. Dilke with exemplary patience. The 
letters themselves are not interesting, having 
been in some cases written with a view to 
publication, and in many cases too carefully 
edited by their author. 

In making an estimate of Pope as a man and 
as an author it is necessary always to bear in 
mind his physical infirmities. It was his de- 
formed body which made him super-sensitive, 
and it was his super-sensitiveness which made 
him so unforgiving an enemy. His good quali- 
ties were numerous and vital; he was a devoted 
son to both father and mother, a faithful friend 
to those who were faithful to him, and honour- 
ably independent as a literary man. The worst 
of his faults was vanity, which made him con- 
ceal the amount of sheer hard work some of 
his poems cost him, and caused him to attribute 


to his extreme youth work done or at any rate 
revised at a later date. Honourable in his 
private life, when it came to literary trans- 
actions I'oijc adopted a tortuous policy of a 
kind usually associated in the English mind 
with the followers of Ignatius Loyola. Pope 
lived in an age of venom, when party feeling 
ran higher than it had done before or has done 
since. He was a bitter controversialist because 
all his contemporaries were equally bitter, though 
less able. He would have been a better artist had 
he remembered Bentley’s dictum that no man was 
ever written out of reputation but by himself. 

As a poet Pope was long immoderately praised, 
and then the tide turned and he was unduly 
depreciated. He has been attacked as a cor- 
rupter of taste and the founder of a school of 
machine-made poetry. The truth is that he 
was the chief ornament and culminat ing point 
of a school rather than its tyrannical head or 
founder. He was not a literary dictator like 
Ben .lonson or his namesake Samuel; he did 
not wield the bludgeon, but the rapier, though 
like that of Laertes it was ‘ unbated and en- 
venomed ’. l*ope simply brought to completion 
the poetical methods of Dryden, Waller, and 
others. As regards metre, his services to the 
heroic couplet were like those of Ovid to the 
elegiac couplet. He brought it to an almost 
monotonous perfection. He was a scrupulous 
reviser of his work, as careful as Tennyson, and 
a better self-critic. 11 is work could hardly be 
bettered; he has provided us with a multitude 
of quotations, as aj)t as those of his favourite 
Horace. In an artificial age, somewhat given 
to foppery, he had the good taste to translate 
the world's greatest epic poet and to edit the 
world’s greatest dramatic poet. True, he per- 
formed neither task well, but his attempt shows 
the natural vigour of his mind. His keen, in- 
cisive lines will live when much so-called natural 
poetry has been forgotten. — Bibliookaphy: Sir 
L. Stephen, Pope (English Men of Letters 
Series); 13. W. Dilke, The Papers of a Critic; 

J. Courthope, The Life of Alemnder Pope; O. 
Elton, The Augustan Ages; J. Dennis, The Age 
of Pope; S. T. Coleridge, Biographia Liieraria; 
W. Wordsworth, Preface to Lxfrical Ballads. 

Poperinghe , a town of West Flanders, Belgium, 
on the Vleirbeck, a tributary of the Yscr. It is a 
centre of the hop-growing industry, and trades in 
pottery, lace goods, and locally raised tobacco. 
There are also tanneries. Pop. about ILJfifi* 

Poperinghe was reduced to insignificance by 
its larger and more powerful neighbour Ypres 
in the fourteenth century. During the European 
War it was invested by the Germans, but was 
retaken (Oct., 1914) and became a British army 
centre. In April, 1918, during Ludendorff’s great 
drive, it was fiercely bombarded by the Germans. 
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Popish Plot, the name given to an imaginary 
conspiracy which Titus Oates (q.v.) pretended 
to have discovered in 1678, and by which he 
succeeded in deluding the mind of the nation 
over a space of two years, and causing the 
death of many innocent Catholics. Oates 
alleged that the plot was formed by the Jesuits 
and Roman Catholics for the purpose of mur- 
dering the king, Charles II, and subverting the 
Protestant religion. Godfrey, a justice of the 
peace to whom Oates gave evidence, was found 
dead in a ditch (17th Oct.), and the Papists 
were accused of his murder, though nothing 
transpired to substantiate the charge. Parlia- 
ment met soon afterwards, and the Commons 
passed a Bill to exclude Catholics from both 
Houses. Oates received a pension, and this 
encouraged Bedloe, a noted thief and impostor, 
to come forward and confirm Oates’s statements. 
In 1680 Viscount Stafford was impeached by 
the Commons, condemned by the Lords, and 
executed (20th Dec.) as an accomplice of the 
plot, on the evidence of Oates and two of his 
jissociates. Soon after the accession of James II 
(1685) Oates was convicted of perjury and other 
crimes. 

Poplar (Populus), a well-known genus of 
hardy deciduous trees, nat. ord. Salicaceac, with 
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a,b,c. Leaves from the same tree of White Poplar (PaftiJ/i/s 
mba). rf. Female catkins, e, Male catkin. /, Leaf of Black 
Poplar (PopHius nigra), g^ Leaf of Aspen {PopHlus tremUla). 

both barren and fertile flowers in catkins, 
stamens four to thirty, leaves alternate, broad, 
with long and slender footstalks flattened ver- 


tically, the leaves having generally more or 
less of a tremulous motion. About eighteen 
species have been observed, natives of Europe, 
Central and Northern Asia, and North America. 
Some of the poplars arc the most rapid growers 
of all hardy forest trees. They thrive under a 
variety of conditions as regards soil, &c., but do 
best in damp situations. The timber of the 
poplar is white, light, and soft, and not very 
valuable. P. fastigiata, the common Lombardy 
poplar, is well known as a tall tree with slender 
branches almost upright; it reaches a height of 
100 to 1.50 feet. P. nigra is the common black 
poplar. P. iremula is the aspen. P. «//>«, the 
white poplar, often attains a height of 100 feet. 
P. balsamif&n is the balsam-poplar or ta(;a- 
mahac of the United States; P. mnnilij^ra^ the 
cotton-wood of America; P. candicans, the 
Ontario poplar. 

Poplar, an eastern metropolitan borough of 
London. It is part of the densely populated and 
dingy area of London known as the East End, 
and includes the parishes of Bow, Poplar, and 
Bromley, with the East and West India Docks, 
Millwall Docks, Blackwall, and the Isle of Dogs. 
Blackwall has been a commercial shipping- 
centre from remote times, and Sir Walter 
Raleigh and Sebastian Cabot are said to have 
lived there. Two tunnels connect Poplar with 
the southern side of the Thames. The first 
was constructed in 1902 for foot passengers, 
and runs from Cubitt Town (Isle of Dogs) to 
Greenwich. The other lies lower down the 
river and is known as the Blackwall Tunnel, 
and was completed in 1897. Poplar nosi)ital 
dates from 1855, and treats about ]00,00(t 
patients annually. Pop. (1921), 162,618. 

Poplin, a fabric with a maximum number of 
fine warp threads and a minimum number of 
thick weft threads, the structure forming the 
well-known ribbed effect termed repp. In the 
best poplins the vrarp is of silk and the weft 
of woollen or worsted, the weft being entirely 
hidden. In the cheaper makes worsted yarns 
are used for warp, and cheap woollen yarns 
for weft. Figured poplins arc very common, 
but the above general structure is maintained. 
The manufacture of poplin was introduced into 
Ireland from France in 1775 by Protestant 
refugees, and Ireland is still famous for its 
production. 

Popocatepetl (Aztec, popoca, to smoke, and 
tepetl, a mountain), an active volcano in Mexico, 
in the province of Puebla; lat. 18° 59' 4 ^" n.; 
long, 98° 33' 1" w.; altitude, 17,884 feet. The 
crater is 8 miles in circumference and 1000 feet 
deep, and provides pure sulphur, which is se- 
cured by the Indians and sent down by chute. 
To an altitude of 13,000 feet the mountain 
slopes are afforested. Diego de Ordez, sent by 
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Cortes, was the first European to ascend tlie 
mountain (1519). Although the last eruption 
was in 1802, the snow-cap disappeared prior 
to the great Mexican earthquakes of 1909, and 
from this it may be inferred that there is still 
some volcanic activity present. 

Poppy, the common name for plants of the 
genus Papaver, type of the ord. l^apaveraecie. 
The species of poppy are herbaceous plants, all 
bearing large, brilliant, but fugacious flowers. 
The white poppy (P. 8omnift*rum) yields the 
well-known opium of commerce. (See Opium,) 
Most of the species are natives of Europe, and 
four are truly natives of Britain. They often 
occur as weeds in fields and waste places, and 
arc frequently also cultivated in gardens for 
ornament. The seeds of the white poppy yield 
a fixed harmless oil employed for culinary pur- 
poses; and the oil-cake is used for feeding cattle. 
The roots of the poppy are annual or perennial; 
the calyx is composed of two leaves, and the 
corolla of four petals; the stamens are numerous, 
and the capsule is one-ccllcd, w’ith several longi- 
tudinal partitions, and contains a multitude of 
seeds. 

Population. By the population of a country 
is meant the total number of human beings 
living within its frontiers; and the economic 
theory of population is concerned with the 
causes which bring about changes in that 
number. The population of this country is 
ascertained by a census ^ taken every ten years, 
and there are similar provisions for the periodic 
enumeration of the people in all civilized coun- 
tries. The most notable feature of the returns 
for the last quarter of a century has been the 
decline in Western Europe of both the birth- 
rate and the death-rate. The lower birth-rate 
is attributed mainly to the deliberate limitation 
of families; the lower death-rate to better 
methods of combating disease, especially among 
infants. The principal figures are given in the 
Statesman's Year Book. 

Economic Theory. — Most animals and plants 
have a reproductive power far in excess of the 
space and nourishment available upon the earth 
to enable their offspring to grow to maturity. 
Their numbers are held in check mainly by the 
simple process of starvation. Mankind alone has 
learned how, through co-operation, to exercise 
a vast control over his environment, and to 
make the soil yield far more human food than 
it would yield unaided. Nevertheless, even 
human beings arc ultimately restric^ted in num- 
ber by their pressure upon the means of sub- 
sistence. In favourable circumstances, such as, 
for instance, those of North America during the 
eighteenth century, the population has been 
known to double itself every twenty or twenty- 
five years, apart from any increase due to 


immigration. What prevents the population of 
the whole world from increasing at the same 
rate? The answer to this question was given 
by Thomas Robert Maltbus in his Essay on the 
Principle of Population^ lirst published in 1 798. 
The ultimate check to population, he said, 
appears to be a want of food; but this ultimate 
check is never the immediate check, except in 
cases of actual famine. The immediate check 
consists in “ all those customs, and all those 
diseases, which seem to be generated by a 
scarcity of the means of subsistence; and all 
those causes, independent of this scarcity, 
whether of a moral or physical nature, which 
lend prematurely to weaken and destroy the 
human frame These checks to population, 
which are constantly operating with more or 
less force in every society, are all resolvable, 
according to Malthus, into “ moral restraint, 
vice, and misery 

Malthus’s Essay is the classic exposition of 
the economic theory of population, but it does 
not clearly explain why the suj)ply of human 
food should not increase as rapidly as the 
population. “ For every mouth (iod sends a 
pair of hands.” Why, iherefore, should not the 
soil be made to yield subsistence for any number 
of human beings, howc\'cr great? It remained 
for Ricardo arid John Stuart Mill to formulate 
the law, or tendency, of diminishing returns in 
agriculture, which answers this question. 

Land differs from the other agents of pro- 
duction, labour and capital, in that its supply 
is, broadly speaking, fixed and unalterable. An 
increase in population implies an increase in the 
supply of labour. The sujiply of capital will 
probably expand at least proportionately to 
the increase in population. But the supply 
of land remains unchanged. Nevertheless, as 
the j»oi)ulation increases, the demand for land 
increases, and, the supply being fixed, men are 
obliged to study the means by which they can 
bring new and presumably inferior land into 
cultivation, or get an ever-increasing quantity 
of produce from the same quantity of land. 
There arc two ways in which this can be done. 
The first is by discovering and applying irn- 
proved methods of production. The second is 
by using increasing quantities of the other agents 
of production — capital and labour. Turgot said: 
“ Seed thrown on a soil naturally fertile but 
totally unprepared would be expenditure almost 
entirely wasted. If the ground were once tilled 
the produce would be greater; tilling it a second 
and a third time might not merely double and 
triple, but quadruple or decuple the produce, 
which will thus augment in a much larger pro- 
portion than the expenditure, and that up to 
a certain point, at which the produce will be 
as great as possible compared with the expendi- 
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ture. Past this point, if the expenditure be 
still increased, the produce will still increase, 
but less and less, and always less and less, 
until the fecundity of the earth being exhausted, 
and art unable to do anything further, an addi- 
tion to the expenditure will add nothing whatever 
to the produce.” 

On the basis of this experience, which is con- 
firmed by every farmer, it is customary to say 
that when successive doses of capital and labour 
are applied to land, increasing returns to each 
dose are first obtained, but that after a certain 
point of maximum returns has been reached, 
diminishing returns to each subsequent dose 
inevitably follow, unless an improvement is 
made in the methods of agriculture. Moreover, 
in old countries practically all the land has 
been worked at least as thoroughly as is neces- 
sary in order to reach the point of maximum 
returns; and it is therefore broadly true to say 
that, unless better methods of cultivation are 
used, an increase in the capital and labour applied 
in the cultivation of land causes a less than 
proportionate increase in the amount of produce 
raised. This statement is called the law of 
diminishing returns. 

Against this tendency to diminishing returns 
in agriculture, out of which arises the danger of 
all the evils enumerated by Malthus, must be 
set another tendency which Mill called “ the 
progress of civilization ”, in which he included 
every improvement in agricultural knowledge, 
in communications, in mechanical skill, and in 
social life. Such progress enables the world to 
support, a vastly greater population than was 
possible in earlier days, and siru;e the mere 
increase in numbers is itself a cause of pro- 
gress, it is very dillicult to say whether the 
average citizen would or would not have been 
better off if the population had increased less 
rapidly. 

The tendency to diminishing returns was 
hidden during the latter half of the nineteenth 
century by the immense agricultural develop- 
ments in America and the corresponding growth 
of the transatlantic transport. Now, however, 
that America is filling up and consuming an 
ever-increasing proportion of the food she grows, 
the question of Europe’s food-supply is again 
attracting attention, and many economists are 
inclined to welcome the declining birth-rate as 
the only alternative to a permanent lowering 
of the European standard of life. — Biblio- 
graphy: Bonar, Malthus and his Work*, C. E. 
Stangeland, Pre-^Malthusian Doctrine of Popu- 
lation; W. S. Thompson, Population: A Study 
in Malthusianism, 

Porbandar, a native state and town of India. 
The state extends along the south-western coast 
of Kathiawar Peninsula, and is in the province 


of Bombay. Limestone (Porbandar stone) is 
extensively quarried. The chief (rand) is a 
Hindu of the Jewtha clan of Rajputs, and 
belongs to one of the oldest races in India. 
Porbandar, on the shore of the Arabian Sea, 
is the seaport -capital and the terminus of the 
railway from Rajkot. The bar prevents craft 
of more than 80 tons burden from using the 
port. Porbandar is said to have been called 
Suddmdpuri in ancient times. It became the 
state capital in 1785, when Sultanji made it 
his administrative centre. State area, 630 sq. 
miles; pop. (mainly Hindus), 91,000; (town), 
25,000. 

Por 'beadle, a fish of the Lamnidae family of 
sharks. Three species have been described; the 
bCvSt known is Lamna cornuhica, which occurs in 
the North Atlantic, and frequently strays to the 
British coasts. It attains to a length of 10 feet, 
and is extremely voracious. The porbeagle has 
two dorsal fins, a wide mouth, lanceolate teeth, 
and very wide gill-openings. 

Porcelain Crab (Porccllana), a name for 
certain Crustacea, typical of the family Porcel- 
lanidac, small flat crabs, of which two are Brit ish: 
P. platycheles, the hairy-clawcd, and P. longi- 
cornis, the long-horned, porcelain crab. They 
live under stones. 

Porch, an exterior appendage to a building, 
forming a covered approach to one of its prin- 
cif)al doorways. The porches in some of the 
older churches are of two stories, having an 
upper apartment to which the name parvis is 
sometimes applied. — The Porch was a public 
portico in Athens (the Stoa Poikile) where the 
philosopher Zeno taught his disciples. Hence 
The Porch is equivalent to the School of the 
Stoics. 

Por'eupine, a name of certain rodent mam- 
mals, the best-known species of which belong to 
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the genus Hystrix, which is the type of the family 
Hystricidae, including ground forms native to 
the Old World. The body is covered, especially 
on the back, with the so-called quills, or dense, 
solid, spine-like structures, intermixed with 
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bristles and stiff Itairs. The muzzle is generally 
short and pointed, the ears short and rounded. 
The anterior feet possess four and the hinder 
feet live toes, all provided with strong, thick 
nails. The common or crested porcupine, Ilystrix 
cristatUf found in Southern Europe and in 
Northern Africa, is the best-known species. 
When fully grown it measures nearly 2 feet 
in length, and some of its spines exeeed 1 foot. 
Its general colour is a grizzled dusky black. 
The spines in their usual position lie nearly 
flat, with their points directed backwards; but 
when the animal is excited they arc capable 
of being erected. The quills are loosely inserted 
in the skin, and may, on being violently shaken, 
become detached— a circumstance which may 
probably have given rise* to the purely fabulous 
statement that the animal possessed the power 
of actually ejecting its quills like arrows or darts 
at an enemy. These animals burrow during the 
day, and at night search for food, which consists 
chiefly of vegetable matter. Of the American 
species, constituting the family C’crcolabida*, the 
Canadian or North American porcupine (Erelhi- 
2071 dorsdlus) is the best known. It is about 
2 feet long, and of slow and sluggish habits. 
The quills in this species are short, and are 
concealed amongst the fur. The ears are short, 
and hidden by the fur. The tail is comparatively 
short. The genus Cercolabes of South America 
possesses a distinctive feature in the elongated 
prehensile tail, ad^apting it for arboreal existence. 
These latter forms may thus be termed ‘ tree 
porcupines ’. In length the typical species of 
this genus averages IJ feet, the tail measuring 
about 10 inches. 

Porcupine Crab (Lithodes), the name given 
to several extremely spiny species of crab. L. 
maia is common in the North Atlantic, and is 
variously known as the northern stonc-crab and 
the devil-crab. L. hystrix is native to the Japancvse 
seas. 

Porcupine -Ash (species of Diodon), fishes of 
the ord. Plectognathi, found in the tropical seas. 
They are about 14 inches long, and covered 
with spines or prickles. 

Porcupine -grass (Triodia or Fesiuca irri- 
tans), an excessively spiny Australian grass 
which makes large areas almost impassable; 
also commonly called spinifex, 

Pordenone, II, Venetian painter, born in 1483, 
died in 1539. He is sometimes wrongly called 
Licinio. His family name was Sacchi, and 
he usually called himself Pordenone, from his 
native town in Friuli. He executed many works 
for his native place; some also for Mantua, 
Vicenza, and Genoa; but his greatest works 
were for Venice. Specimens of his works are 
to be found in many of the principal galleries 
of Europe. 
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Porgie (Pagrus vulgaris), a fish of the family 
Sparidae, with an oblong body, scaly cheeks, and 
one dorsal fin, found off the coasts of the United 
States. It is one of the most important food 
fishes, and attains a length of 18 inches and a 
weight of 4 Ib. The name is also given to the 
Menhaden (q.v.). 

Porism, a kind of geometrical proposition 
with which Greek geometers took a good deal 
to do, but the nature of which is not known 
for certain, no books of porisms having come 
down to us. The generally accepted explanation 
of the word is that given by Playfair, viz. “ a 
proposition affirming the possibility of finding 
such confli lions as will render a certain problem 
indeterminate, or capable of innumerable solu- 
tions ”. A simple example would be the problem 
of drawing a plane triangle with angles of m, 
n, and p degrees. Unless m -f n -f p = 180, 
there is no solution; but if this condition is 
fulfilled, there is an infinite number. Again, 
given two circles of radii R and r, R the greater, 
with their centres at distance d, it may be pro- 
posed to draw a triangle inscribed in the one 
and escribed to the other. If d* = R* — 2Rr, 
there is an infinite number of solutions; if d® 
and R® — 2Rr are not equal, the problem is 
impossible. 

Pork, the flesh of swine, is one of the most 
important and widely used species of animal 
food. Pork is coarser and ranker than beef or 
mutton, but when of good quality and well 
cured, it develops a richness and delicacy of 
flavour in marked contrast with the dryness 
and insipidity of other salted meat. The abun- 
dance and digestive quality of its fat renders it 
a suitable diet for cold climates. The swine was 
forbidden to be eaten by the Mosaic law, and is 
regarded by the Jews as especially typical of 
the unclean animals. Other Eastern nations 
had similar opinions as to the use of pork. 
Pork contains less fibrine, albuminous and 
gelatinous matter than beef or mutton. 

Porogamy, in Flowering Plants, the normal 
type of fertilization, in which the pollen-tube 
penetrates to the ovum through the micropyle: 
opposed to chalazogamy (q.v.). See Ovule, 

Porphyr'io, a genus of birds of the rail 
family, including the P. hyacinthinus (purple 
or hyacinthine gallinule), a bird found in Europe, 
Asia, and Africa, and remarkable for the struc- 
ture of its beak and the length of its legs. It 
feeds on seeds and other hard substances, and 
lives in the neighbourhood of water, its long 
toes enabling it to run over the aquatic plants 
with great facility. It is about 18 inches long, 
of a beautiful blue colour, the bill and feet red. 

Porphyry (Porphyries), Neo-Platonist philos- 
opher, born at Batanca, in Syria, in 233, died 
in 304. His original name was Malchus (king). 

233 
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He studied under Longinus at Athens, and at 
the age of thirty placed himself under the 
teaching of Plotinus at Rome. About 268 he 
went to Sicily, where he is said to have written 
his treatise against the Christians, which was 
publicly burned by the Emperor Theodosius, 
and is only known from fragments in the authors 
who have refuted him. Porphyry recognized 
Christ as an eminent philosopher, but he charged 
the Christians with corrupting liis doctrines. In 
some of his works he dealt with speculative 
philosophy, but the majority were devoted to the 
history of philosophy. The most important of 
those extant arc his Life of Plotinus and Life of 
Pythagoras, 

Porphyry (Gr. porphyreos, purple), an igneous 
rock with a compact ground through which 
crystals of another tint are scattered, so as to 
give it a speckled aspect. The original type 
was the purple-red antique porphyry (the por~ 
fido rosso antico of the Italians), quarried by 
the Romans, but not by the Egyptians, at 
Jebel Dukhan, in the eastern desert of Egypt. 
It is an altered andesitic lava, with small 
white, yellowish, or pinkish felspars in a fleep 
pink ground, the colour being due to man- 
ganese silicates. The name porphyry became 
transferred to rocks of other colours with a 
similar structure, and geologists now apply the 
term porphyritic to any igneous rock in which 
larger crystals arc set in a ground of smaller 
ones, or even in a glass. The green porphyry 
of Greece, coloured by epidotc, w^as used by 
the Romans; but polished columns, vases, and 
slabs of the ‘ imperial ’ red porphyry found 
especial favour. The sarcophagi of Nero and 
Hadrian were made of this very handsome 
rock. A porphyry with large grey-green labra- 
dorite felspars in a dark-green ground forms a 
considerable part of Lambay Island, off the 
Dublin coast. 

Porpoise, a genus of cetacean mammals, 
belonging to the family Delphinidae (dolphins. 
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&c.). The common porpoise {Phoccena communis) 
is the smallest and most familiar of all Cetacea, 
and occurs plentifully off the British coasts and 


in the North Sea. It attains an average length 
of 5 feet. The front of the head is convex in 
form, and has the spiracle or blow-hole in the 
middle line. The eyes and ears are small. The 
caudal fin is horizontal and flattened. The neck 
is very short. The fore-limbs project from the 
body. No hind-limbs are developed. The teeth 
are small with blunted crowns. The stomach is 
in three portions. The porpoise feeds almost 
entirely on herrings and other fish, and herds 
or ‘ schools ’ of porpoises follow the herring- 
shoals, amongst which they prove very destruc- 
tive. An allied species is the round-headed 
porpoise, or ‘ caaing whale ’ of the Shetlanders. 
These latter measure from 20 to 24 feet in 
length, and are hunted for the sake of the oil. 
See Caaing Whale, 

Por'pora, Nieeolo Antonio, Italian composer, 
was born at Naples about 1685, died there in 
1767. His first opera, Ariana e Teseo, was 
produced at Vienna in 1717. In 1725 he went 
to Vienna, and subsequently paid professional 
visits to Rome, Venice, and Dresden. In 1729 
a party in London, which was discontented with 
Handel, opened a second opera-house, and called 
Porpora to take the direction of it. Porpora was 
successful, and Handel after a heavy pecuniary 
loss gave up the theatre, and devoted himself 
to oratorio. Porpora afterwards returned to 
the Continent, and died in great poverty at 
Naples. 

Porsen'na, or Por'sena, Lars, the king of 
the Etrurian city Clusium, according to the 
legend narrated by Livy, who received the 
Tarquins when they were expelled from Rome, 
and after in vain endeavouring to effect their 
restoration by negotiation, advanced with an 
army to Rome. He was checked by Horatius 
Codes, who defended the bridge over the Tiber 
leading to Rome. 

Porson, Richard, English classical scholar, 
was born in 1759, and died in 1808. His father 
was parish clerk at East Ruston, in Norfolk, 
and the curat, c of the parish made himself 
responsible for Porson’s early education, having 
perceived in him signs of unusual ability. A 
neighbouring squire of the name of Norris 
(founder of the Norrisian professorship of 
divinity at Cambridge) took an interest in 
the boy, and, finding he was too old to be 
entered at the Charterhouse, sent him to Eton, 
where he remained from 1774 to 1778. He went 
up to Trinity College, Cambridge, in 1778, be- 
came a scholar of the college in 1780, and Craven 
scholar in 1781. In 1782 he graduated b.a., 
being third in the second class (senior optimes) 
of the mathematical tripos. In the same year 
he was awarded the first chancellor’s medal, 
and was elected a Fellow of Trinity. His repu- 
tation became European after his publication of 
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Sfwrt Notes upon Toup's Emendations of Suidas 
(1790). In 1787 he wrote a series of three sar- 
castic letters to The Gentleman*s Magazine^ 
ironically eulogizing and at the same time 
parodying Hawkins’s pompous Life of Dr. John- 
sim\ and in the next year he contributed to the 
same periodical his Letters to Archdeacon Travis ^ 
in which he iinally disposed of all claims of 
1st John, V, 7 (the three heavenly witnesses) 
to be authentic. In 1792 he vacated his fellow- 
ship (which was only tenable by a layman for 
seven years after taking the m.a. degree) rather 
than take holy orders, as he was not prepared 
to subscribe the Thirty-nine Articles. In the 
same year he was elected regius professor of 
Greek at Cambridge, with a salary of £40 a 
year. He only accepted the post when he found 
that ordination was not required. In 1795 he 
edited the plays of Aeschylus for the Foulis 
press at Glasgow, and ])etwccn 1797 and 1801 
he edited four plays of Euripides — Hecuba, 
Orestes, Phoenissw, and Medea. He married 
in 1790, but his wife died of a decline five 
months later. His health began to fail about 
1804; in 1800 he was appointed librarian to 
the London Institution. He was struck down 
with apoplexy in the Strand on 19th Sept., 1808, 
and died six days later. Towards the end of 
his life he had become a heavy drinker, and 
there is no doubt that his habits shortened his 
life and decreased his powers of working. 

Porson was not merely one of the greatest, 
if not the greatest, of English classical scholars; 
he was a man of wide general reading, and was 
richly endowed with dry humour and caustic 
wit. His adaptation of an epigram of Phocylides 
still giv^es an unholy joy to those who do not 
admire Teutonic seholarshij): 

The CJermans in Greek 
Are sadly to seek; 

Not five in five score, 

But ninety-five more; 

All, save only Hermann, 

And — Hermann’s a German. 

This is his neat rhymed Latin epigram upon 
four prolific poetasters of his day: 

Poetis nos laetamur tribus, 

Pyc, Petro Pindar, Parvo Pybus. 
si ulterius ire pergis, 

Adde his Sir James Bland Burges. 

Among his favourite English authors were 
Shakespeare, Milton, Dryden, Pope, Richard- 
son, Smollett, and Swift. He had not a little 
of Swift’s cutting humour; for example, he 
wrote to the master of Trinity about the Greek 
professorship that “ if the place remains a 
sinecure, the number of qualified persons will 
be greatly increased ”. As a scholar Porson 
was chiefly celebrated for his textual criticism. 
His emendations were numerous, brilliant, and 


convincing. His services to Aeschylus, Aristo- 
phanes, Euripides, and Athenaeus were especially 
conspicuous. His mathematical training helped 
him to attain clearness and accuracy in his scholar- 
ship. He had an invincible love for the truth, 
and his chief objection <0 entering the Church 
was that he found he would require about fifty 
years’ reading to satisfy his mind on all points. 
The Porsonian tradition dominated classical 
scholarship at Cambridge for more than half 
a century after Person’s death; even still there 
are traces of it to be found. Porson’s methods, 
in the hands of men who had none of his genius, 
and less than none of his humour, were apt to 
become somewhat dry and stereotyped. Scholar- 
ship of this kind became too narrow to be of 
educational value to the ordinary man; pro- 
fessional scholars before long evolved different 
methods of work, based upon a deeper kno\v- 
ledge of the comparative values of manus(?ripts. 
There is nothing discreditable to Porson in these 
facts, however; he was a great pioneer, and 
added greatly to scholarship by clearing up 
many points of Greek idiom, by inaugurating 
the methodical study of Greek metres, and by 
making brilliant emendations. 

No account of Porson, how’ever brief, would 
be complete without some reference to his 
wonderful hand-writing, which was, unlike that 
of most men of genius, almost perfect. It was 
small, in some cases almost microscopic, but 
exquisitely neat. The Greek type which is 
commonly in use in Great Britain was origi- 
nally based upon Porson’s hand-writing. 

Port Adelaide, the chief seaport of South 
Australia, the port of the city of Adelaide, 
with which it is connected by rail (7J miles). 
It is on the estuary of the Torrens, which enters 
the Gulf of St. Vineetil. The harbour accom- 
modates all ocean-going steamers, and is a port 
of call for all mail steamers. Cereals are ex- 
ported. Pop. (1921), ;5(),11G. 

Portadown', a market town, railway centre, 
and river-port of County Armagh, Ireland, on 
the Baim (navigable to vessels of 90 tons); 
served by the Great Northern Railway, and 
the junction of the lines to Clones, Dublin, 
and Omagh. It has manufactures of linen and 
cambric, and a brisk trade in agricultural pro- 
duce. Pop. about 11,000. 

Portage la Prairie, a tow^n of Manitoba, 
Canada, on the Assiniboine; served by the 
transcontinental railways. It is the centre of 
an opulent wheat-producing area, and has a 
large trade in cereals. Pop, about 6000. 

Portal Circulation is a subordinate part of 
the venous circulation. The venous blood from 
the intestines and some of the abdominal organs 
is carried into the portal vein, and carried by 
that vessel to the liver, where it is distributed. 
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It is then gathered again into the hepatic veins 
and passes into the general venous circulation. 
A similar distribution occurs in the kidneys, 
and is known as the renal circulation. 

Port Arthur, a city, lake-port, and railway 
centre of Ontario, Canada, on Thunder Bay, 
Lake vSuperior; served by the Canadian Pacific 
and National Railways. It is a lake terminus 
of the Canadian National Railway, and was 
formerly a terminal of the Canadian Pacific. 
Mining and lumbering are carried on. There are 
huge grain-elevators, and a large trade. Pop. 
(1921) 18,500. 

Port Arthur, a fortified seaport of Manchuria, 
at the southernmost extremity of the Liao-tung 
Peninsula. Port- Arthur is an out-station of the 
Chinese customs district, which has its head- 
quarters at Dairen. The port is ice-free through- 
out the year, and is protected by a breakwater 
1000 yards long. The South Manchuria Railway 
Company controls the sheds and warehouses. 
This railway connects Port Arthur and Dairen 
with Mukden, Kharbin, and the Chinese Eastern 
Railway system. Pop. 14-15,000. 

Originally a Chinese fortress and arsenal, Port 
Arthur was captured by the Japanese under 
Oyama in 1894, but was restored to China 
under pressure by the Great Powers. By an 
agreement dated 27th March, 1898, the fortress 
and the adjacent port of Talien-wan (Dalny or 
Dairen) were leased to Russia, and Port Arthur 
was fortified by that country as the eastern 
base for her naval forces. During the Russo- 
Japanese War (1904-5) Port Arthur was in- 
vested by the Japanese by land and by sea, 
and was surrendered by General Stoesscl on 
2nd Jan., 1905. Japan gained the town by 
the Treaty of Portsmouth (New Hampshire), 
and a further lease of ninety-nine years was 
granted by China in 1915. See Japan, 

Port Augusta, a seaport of South Australia, 
al- the head of Spencer Gulf. It is the head- 
quarters and the southern terminal of the 
transcontinental lines to Oodnadatta and Kal- 
goorlie. There is a cathedral, and Port Augusta 
is the see of a Roman Catholic archbishop. 
Ostrich-farming is carried on in the neighbour- 
hood, and the port is the natural outlet for the 
vast wool-producing pasture-lands of the South 
Australian hinterland, and for mine products of 
gold, silver, copper, coal, and iron. Pop. about 
1500. 

Port-au-Prince, the capital and seaport of 
the Republic of Haiti, West Indies. There is 
an excellent harbour, which maintains a large 
transit trade in hides, cofi^ee, and other national 
products. There is a cathedral. The town was 
first laid out in 1749, and has twice been de- 
stroyed by earthquakes. Pop. 120,000. 

Port Blair, a penal settlement in the Anda- 


man Islands, Bay of Bengal, consisting of the 
South Andaman and adjacent islands; area, 
473 sq. miles. Port Blair, on the east coast of 
South Andaman Island, is the capital and chief 
seaport, the administrative centre of the penal 
settlement being on Ross Island, which lies 
across the entrance to the magnificent lijirbour. 
On Ross Island there is a lighthouse with a 
visibility of 19 miles. Wireless telegraphy be- 
tween Port Blair iind Diamond Island, off the 
coast of Burmah, has been worked successfully 
since 1905. The town is garrisoned by British 
and native (Indian) infantry. Communication 
is afforded by mail steamer with Madras, Cal- 
cutta, and Rangoon. l*op. of penal settlement 
(1921), 11,532 convicts (373 being women); 
civil and military pop. (1921), 15,713. 

Porte, Ottoman, or Sublime Porte, the 
common term for the Turkish Government. 
The chief office of the Ottoman Empire is 
styled Iiabi-*^alif literally the High Gate, from 
the gate (bab) of the palace at which justice 
was administered. The French translation of 
this term is Sublime Porte, and has been adopted 
in the English language. 

Port Elizabeth, a seaport of Cape Province, 
South Africa, on Algoa Bay, the fifth South 
African city in j)oint of size, and a great em- 
porium of trade for the eastern section of the 
colony. The port is owned and administered 
by the State, and is sometimes known as ‘the 
Liverpool of South Africa ’. Pop. (1921 ), 45,927, 
25,940 being white. 

Bartholomew Diaz discovered Algoa Bay in 
1488, and named it Bahia de Roca. During 
the sixteenth century it became known as the 
Bahia de Lagoa, from which the present name 
is derived. In 1799 Colonel Vandcleur built a 
fort, which he called Fort- Frederick, in honour 
of the Duke of York, and round this fort the 
settlement of Port Elizabeth had its beginning. 

Porteous Riot, an incident in Scottish history, 
originating in the fact that in 1730 C.aptain .Tohn 
Porteous, a commander of the Edinburgh City 
Guard, fired on a mob, killing and wounding a 
number. For this he was tried and condemned 
to death, but was subsequently reprieved. On 
the night of 7th Sept., however, a number of 
persons dragged him from the Tolbooth, where 
he was confined, to the Grassmarket, and hanged 
him there. None of those concerned were ever 
brought to justice, and the only satisfaction 
secured by the law was the fining of the city of 
Edinburgh in £1,500, for the benefit of Porteous’s 
widow, and disqualifying the Lord Provost from 
again holding office. The incident is dealt with 
in Scott’s Heart of Midlothian, 

Porter, .lane, novelist, born at Durham in 
1776, died in 18.50. Educated at Edinburgh, 
she spent most of her life with her mother andi 
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sister in or near London. Her first work (1803) 
was Thaddeus of Warsaw, a highly popular 
historical romance, and a still greater success 
attended The Scottish Chiefs (1809). She also 
wrote The Pastor^s Fireside, and Sir Edward 
Seaward's Narrative of his Shipwreck, a piece of 
fiction which she claimed to have edited. 

Port Erin, a watering-place of the Isle of 
Man, on Port Erin Bay; served by rail from 
Douglas (15 miles). The massive breakwater 
of the harbour is in ruins. There is a pisci- 
cultural station and a marine biological station. 
Golf-links and sea-bathing provide attraction 
for tourists. Pop. 3200. 

Port Glasgow, a municipal and police burgh 
and seaport of Renfrewshire, Scotland, on the 
Firth of Clyde; served by the Glasgow-Gourock 
branch of the Caledonian Railway. The town 
nestles at the foot of a massive slope 700 feet 
in heiglit. There are several fine buildings, but 
the principal features of the town are the ship- 
yards and their coadjutors in iron-founding and 
engineering, and the extensive port which was 
originally what the name implies, the port of 
Glasgow. Near by are the ruins of Newark 
Castle, a sixteenth-century keep that was once 
a stronghold of the Dennistouns. 

In 1608, w'hcn the Clyde w^as easily fordable 
where it now gives passage to transatlantic 
liners, a piece of land was purchased from the 
Maxwells by the magistrates of Glasgow, and 
a harbour was constructed, the resulting settle- 
ment being erected into a separate parish in 
1095 as New Port Glasgow. In 1702 the first 
graving - dock in Scotland was added to the 
harbour equipment. Port Glasgow became a 
burgh of barony in 1775, but, with the erection 
of Glasgow into a first-class seaport, its mari- 
time trade gradually declined and is now com- 
paratively insignificant. It is one of the Kil- 
marnock parliamentary burghs, uniting with 
Kilmarnock, Rutherglen, Dumbarton, and Ren- 
frew in^ sending a member to Parliament. Pop. 
21 , 000 . 

Port Harcourt, a seaport of Nigeria, on a 
creek of the Bonny and New Calabar llivcrs; 
the seaward terminal of the eastern railway 
system of Nigeria. A cliff rises to a height of 
over 40 feet, and alongside this there is a water- 
depth of over 50 feet. The port is named after 
Lewis Harcourt (Viscount Harcourt), who was 
Colonial Secretary wdien it was discovered. Sec 
Nigeria, 

Port Huron, a city and port of entry of 
Michigan, United States, the county seat of 
St. Clair county, on the St. Clair River w^hcrc 
it leaves Lake Huron; served by the Grand 
Trunk and other railways, and by inter-port 
steamboats to Chicago, &c. The railway passes 
by a tunnel (0000 feet) under the St. Clair to 


Sarnia, in Canada. It has an extensive lumber 
trade, railway workshops, shipyards, saw-, 
flour-, and plaiiing-mills. 

Port Huron originated in Fort St. Joseph, 
established by the French in 1686. As a village 
it was laid out in 1790, and was called La Riviere 
de Lude. In 1828 it became Desmond, and was 
incorporated as a city under its present name 
in 1857. Pop. (1920), 25,944. 

Portici (por'ti-che), a town of Campania, 
Southern Italy, in the province of Naples, 
on the Gulf of Naples at the base of Vesuvius. 
It is about 5 miles cast of the city of Naples, 
but is connected with it by the long village of 
S. Giovanni a Teduccio. An active fishery is 
carried on. Pop. 14,400. 

Portishead, familiarly Posset, a watering- 
place of England, in Somersetshire, on the 
Severn estuary; served by the Great Western 
Railway. The dock covers 12 acres, and belongs 
to the Port of Bristol. Pop. 3300. 

Port Jackson, an extensive inlet on the 
coast of New South Wales, forming a well- 
sheltered harbour. Sydney lies along the southern 
shore. The inlet is island -studded, has a good 
dei)th of water in every part, and is the fortified 
base of the Australasian naval forces. Port 
Jackson was discovered by Captain Philip in 
1788, but was named by Captain Cook in 1770, 
who had passed the towering North and South 
Heads without noticing the vastness of the 
harbour to which they act as sentinels and 
shelters. Sec Sydney, 

Portland, a city and port of entry of Maine, 
United States, the county scat of ('umberland 
county, on a peninsula at the western extremity 
of Casco Bay; served by the Maine Central, 
Boston & Maine, and Grand Trunk Railways, 
and by transatlantic steamers and coasting 
vessels (to New York, St. John, N.B., and 
Boston, &c.). Locomotives, cars, &c., are made; 
there are also shipbuilding yards, glassworks, 
potteries, and rope-walks; and the refining of 
petroleum and sugar is extensively carried on. 
Portland is the largest city of Maine, and is 
connected by ferry with South Portland. The 
harbour is fortified, and is easy of access, capa- 
cious, safe, deep enough for the largest vessels, 
and rarely obstructed with ice; hence it is a 
convenient winter port for traflic between Bri- 
tain and Canada. The principal exports are 
timber, fish, beef, and butter. 

Portland originated in the settlement of Fal- 
mouth (1718), which became a town in 1786. 
In 1832 it became a c*ily, having been state 
capital until that time (1820-32). Pop. (1920), 
69,196. 

Portland, a city and port of entry of Oregon, 
United States, the county scat of Multnomah 
county, on the left bank of Willamette River; 
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served by the Canadian Pacific, Northern Pacific, 
Southern Pacific, and Great Northern Railways, 
and by transpacific steamers from China and 
Japan, &c., and coastwise to San Francisco and 
British Columbian ports. Portland is the largest 
town in Oregon, and has a Protestant Episcopal 
cathedral, Columbia University (Roman Catholic), 
law and medical faculties of the University of 
Oregon, and a military academy. The harbour 
is extensive, and handles fish (salmon especially) 
and the timber, cereals, and fruit of the Wil- 
lamette and Columbia Valleys. As a manufac- 
turing centre Portland is the metropolis of the 
state, lumber and timber products, flour, tinned 
salmon, and cordage being among the principal 
items. Railway rolling-stock is also repaired. 
Portland was founded in 1845, and became a 
city in 1851. Pop. (1920), 258,288. 

Portland, Isle of, a peninsula, supposed to 
have been formerly an island, in the county of 
Dorset, 50 miles w.s.w. of Southampton, in the 
English Channel. It is attached to the mainland 
by a long ridge of shingle, called the Chesil Bank, 
and it consists mainly of the well-known Port- 
land stone, which was chiefly worked by con- 
victs from the convict prison. Farming, sheep- 
rearing, fishing, &c., are carried on. The south 
extremity of the island is called the Bill of 
Portland^ and between it and a bank called the 
Shambles is a dangerous current called the Race 
of Portland, l*op. 17,000. See Portland Breaks 
water, 

Portland Beds, in geology, a division of the 
Upper Jurassic scries occurring between the 
Purbeck Beds and the Kimnieridge Clay, con- 
sisting of beds of hard oolitic limestone and 
freestone interstratilicd with clays and resting 
on light-coloured sands which contain fossils, 
chiefly mollusca and fish, with a few reptiles. 
They are named from the rocks of the series 
forming the Isle of Portland, in Dorsetshire, 
whence they may be traced through Wiltshire 
as far as Oxfordshire. The continental Port- 
landian stage is on the same horizon. 

Portland Breakwater, the greatest work of 
the kind in Britain, runs from the north-cast 
shoulder of the Isle of Portland in a north-east 
direction, with a bend towards the English 
Channel, and is continued by two new break- 
waters extending towards Weymouth, complete 
protection thus being given to a large expanse 
of water, and a great harbour of refuge being 
provided. The original work consists of a sea- 
wall 100 feet high, 300 feet thick at the base, 
and narrowing to the summit, and has a length 
of If miles, consisting of two portions, one con- 
nected with the shore, 1900 feet in length, and 
another of 6200 feet in length, separated from 
the former by an opening 400 feet wide, through 
which ships can pass straight to sea. It is pro- 


tected by two circular forts, the principal at 
the north end of the longer portion. The work, 
which was carried out by Government, occu- 
pied a period of nearly twenty-five years, ending 
with 1872, and cost £1,033,600, exclusive of 
convict labour. The new breakwater, which is 
in two sections each about 4500 feet long, ex- 
tends from the shore near Weymouth to a point 
about 700 feet from the older structure. The 
whole work encloses an area of over 2000 acres 
of water, three-quarters of it over 30 feet deep 
at low water. 

Portland Cement. See Hydraulic Cement, 

Portland Stone, is an oolitic limestone occur- 
ring in great abundance in tlic Isle of Portland, 
England. It is one of the members of the Port- 
land Beds, and is much used in building, being 
soft when quarried, but hardening on exposure 
to the atmosphere. St. Paul’s Cathedral, London, 
is built of it. 

Portland (or Barberini) Vase, a celebrated 
ancient cinerary urn or vase, of the third century 
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after Christ, found in the tomb of the Emperor 
Alexander Severus. It is of transparent dark- 
blue glass, coated with opaque white glass, 
which has been cut down in the manner of 
a cameo, so as to give on each side groups of 
figures delicately executed in relief, represent- 
ing the marriage of Peleus and Thetis. In 1810 
the Duke of Portland, its owner, allowed it to 
be placed in the British Museum, where it re- 
mained intact till the year 1845, when it was 
broken by a madman. The pieces were carefully 
collected and very successfully reunited, and in 
this state it still remains in the museum, and is 
exhibited to visitors. The vase was frequently 
copied by Wedgwood. — Cf. J. Wedgwood, The 
Portland Vase, 

Port-Louls, or Isle de France, the (;apital 
of the Island of Mauritius, on the north-west 
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coast, beautifully situated in a cove formed by 
a series of basaltic hills, partially wooded, vary- 
ing in height from 1058 to 2039 feet. The site 
is rather unhealthy. A mountain stream tra- 
verses the town, and an open space like a 
racecourse lies behind it. Tiierc are barracks, 
theatre, public library, two observatories (astro- 
nomical and meteorological), botanic garden, 
hospital, and Anglican and Roman Catholic 
cathedrals. The town and harbour are highly 
fortified. Exports are principally sugar, coco- 
nut oil, and fibre. In recent years the greater 
part of Port-Louis has passed from European 
to Indian and Chinese hands. Pop. (1920), 
with suburbs, 39,300. 

Port-Mahon (Roman Portus Monoids), a 
Spanish naval station and seaport, the capital 
of the Island of Minorca, situated on a narrow 
inlet in the south-east of the island. The harbour, 
protected by strong forts, is one of the finest in 
the Mediterranean, and an important trade is 
carried on. 

As Portus Magonis Port-Mahon was a mnni^ 
cipiurn. Under James Stanhope (later Earl 
Stanhope) the island was seized in 1708 by 
the British, and Port-Mahon became a flourish- 
ing city. In 1718 it became a free port, but fell 
to the French in 1750 through Admiral Byng’s 
failure to raise the siege of San Felipe. In 1802 
it was ceded to Spain (Treaty of Amiens). Pop. 
18,000. 

Port Moresby, the capital and chief sea- 
port of the Australian dependency of Papua, 
on the south coast of the Island of New (Juinca. 
There is a wireless station, and communication 
with Sydney is maintained by steamer. Near 
Port Moresby a large mineral-field of promising 
copper deposits is being vigorously developed, 
and a railway connects it with the coast. The 
capital is the scat of the supreme court. Pop. 
3000. 

Port Nolloth, a port of Little Namaqualand, 
South-West Africa. It is the seaward terminus 
of a light railway running through the hills for 
about 50 miles to Stcinkopf, wiicre it turns 
south to O’okicj), a copper-mining centre. It 
is served by steamer from Cape Town. The 
climate is exceedingly dry, and water has to 
be transported in tank - ears by the railway 
from holes some 5 miles distant in the hinter- 
land. Port Nolloth was the scene of the opening 
of General Botha’s campaign during the Euro- 
pean War, when, in Sept., 1914, the first of the 
Union forces arrived from Cape Town. The 
hinterland is very hilly and rough, and almost 
wholly waterless. Pop. about 1500. 

Porto Alegre, a city and seaport of Brazil, 
capital of the state of Rio Grande do Sul. There 
is a commodious harbour. Porto Alegre is the 
seat of a Roman Catholic bishop, and, as a 


consequence, there is a cathedral. There are 
many educational establishments. An exten- 
sive transit trade is carried on, and Porto 
Alegre is considered the chief manufacturing 
town of the state, producing macaroni, pre- 
serves, soap, candles, leather goods, iron goods, 
cotton fabrics, dairy produce, and furniture. 
There arc also shipyards, used for the con- 
struction of lake and river vessels. Pop. (1913), 
150,343. 

Port of Spain, the chief town and seaport 
of the Island of Trinidad, West Indies, on the 
east coast. It is a wireless station, and is a port 
of call for ocean-going steamers and many 
coasting lines. There are Anglican and Roman 
Catholic cathedrals, botanic gardens, and a 
royal college. It^is a railway terminus, and has 
electric tramways, telephones, &c. Cocoa and 
sugar arc the chief exports. Pop. 70,146. 

Porto Maurizio,a maritime frontier province 
of Liguria, Italy, traversed by spurs of the 
IJgurian and Maritime Alps. All the chief 
towns of the Italian Riviera are in Porto Mau- 
rizio. The coastal railway from Nice to Genoa 
and the line from Ventimiglia to Cuneo serve 
the province. Olives and oil, fruits and flowers 
arc the principal products. Porto Maurizio is 
the capital. Area, 456 sq. miles; pop. (1915), 
149,629. 

Porto Maurizio, a seaport -city of Italy, 
capital of the province of Porto Maurizio; 
served by the railway from Nice (46 miles) 
to Genoa (70 miles). The city is united with 
Oneglia as a commune, and both are famed 
for their oli\TS and the quality of the oil they 
produce. They are also watering-places of some 
note, and are much frequented for sea-bathing. 
Pop. (commune), 8039. 

Porto Novo, a tt)wn and port of India, in 
the South Areot district of Madras, at the 
mouth of the Vellar River; served by the 
trunk line of the Madras-Tutieorin Railway. 
The English settlement was established in 1683, 
but the Portuguese had founded here, in the 
latter part, of the sixteenth century, the first 
European settlement, on the Coromandel coast. 
Haidar Ali plundered the town in 1780, but a 
speedy n.‘tribution followed when (July, 1781) 
he was caught outside the town and decisively 
defeated by Sir Eyre Cootc. Pop. about 6000. 

Porto Rico, one of the larger West Indian 
Islands, the smallest but most densely peopled 
of the Greater Antilles. It lies to the east of 
Santo Domingo (Haiti), from which it is sepa- 
rated by the Mona Passage. 

Physiography . — The interior of the island is 
an elevated plateau, traversed from west to 
east by several low, wooded ranges which cul- 
minate in the Peak of El Yunque (4985 feet 
altitude). This range descends abruptly to the 
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sea on all sides, but there are coastal plains of 
limited extent on the northern and southern 
seaboards. There are few indentations that 
provide safe harbourage, and all rivers arc 
rapid and practically unnavigable. Climate , — 
The climate is fairly healthy, for the Island 
lies in the region of the ‘ north-east trades 
The average annual temperature varies between 
78® and 82® F., falling to 56® in winter, and 
rising to 100° F. in summer. Hurricanes and 
cyclones are prevalent. Area, 3006 sq. miles. 

People, — The inhabitants are decidedly mixed, 
varying in colour from pure white, through all 
the shades of yellow and brown, to jet black. 
In 1020 the total population was returned as 
1,299,809 (377*8 per square mile). According to 
colour, this was distributed as follows: white, 
948,709; black, 49,246; mulatto, 301,816; 
Chinese, 32; Japanese, 4; all others (Filipino 
and Hindu), 2. During the intcr-censal period 
(1910-20) the white population increased by 
about 30 per cent, the black decreasing by 
2 per cent, and the mulatto by 10 per cent. 

Education, — School attendance has been com- 
pulsory since 1899. The University of Porto 
Rico is located at Rio Pedras, near San Juan, 
and accepts students of both sexes. 

Production and Commerce, — 63 per cent of 
the people of Porto Rico are engaged in agri- 
culture, fisheries, and mining; 21 per cent in 
domestic and personal services; 8 per cent in 
manufacturing industries; and 8 per cent in 
trade and transport services. The higher slopes 
of the hills are still covered with the remains 
of the primeval forests with which the island 
was once entirely covered, but the forests have 
in great part given place to coffee-bushes, 
sugar-cane, tobacco, and other plants of eco- 
nomic value. The mineral resources are negli- 
gible, but heavy deposits of phosphates exist 
on the north coast, and guano is found on 
Mona Island. Among the principal island pro- 
ducts are; tobacco, sugar, coffee, fruits (pine- 
apples, coco-nuts, grape-fruit, and oranges), 
sea-island cotton, sisal and other textile hbres, 
guano, phosphate, and vegetables. Manufac- 
tures consist chiefly of cigars, cigarettes, huts, 
and embroideries. Nine-tenths of the exports 
go to the United States, and roughly eleven- 
twelfths of the imports are received from or 
via that country. 

Communications, — There arc over 1000 miles 
of road in Porto Rico, and some 340 miles of 
railway, which encircles the coasts and also 
taps the hinterland from Rio I'icdrtis to Caguas. 

Towns, — San Juan is the chief port and naval 
station, and has an entrance 600 yards wide 
and 30 feet deep. Pop. (1920), 70,707. Other 
towns are Ponce (41,500) and Mayaguez (20,000). 

Government, — Columbus discovered Porto Rico 


in 1493, and it was conquered by Ponce de Leon 
in 1508, but received little attention from Spain 
until the rebellion of the native Indians in 1811, 
when they were practically extirpated by the 
conquerors. In April, 1898, war broke out 
between the United States and Spain, and the 
Americans took the island, which was ceded to 
them by the treaty of 10th Dec., 1898. The 
‘ Organic Act ’ of Congress (Jones Act), passed in 
1917, granted rights of American citizenship to 
the Porto Ricans. The Government is represen- 
tative, the executive power being in the hands 
of a Governor appointed by the President of 
the United States, and the legislative power is 
vested in a legislature of two elective Houses. 
These arc the Senate (19 members, 2 elected 
from each of the 7 senatorial districts and 
5 Senators at large) and the House of Repre- 
sentatives (39 members, 1 from each of the 
35 representative districts and 4 elected at 
large). A Resident Commissioner to the United 
States is electetl by the jicoplc for a term of 
four years, and represents them in Congress. 
Six heads of departments form an advisory 
couneil (Executive Council) to the Governor. 

Dependencies, — The Island of Vieques lies 
13 miles off the cast coast. It is 20 miles long 
and 6 miles broad, and produces cattle and 
sugar. Pop. 10,000. It is healthy and fertile. 
The Island of Culebra provides a good har- 
bourage. It lies between Porto Rico and St. 
Thomas. 

Bibliography; F. A. Ober, Puerto Itico and 
its Resources', Leslie’s Official History of the 
Spanish- American War; R. Morris, Oar Island 
Empire; R. T. Hill, Cuba and Porto Rico, 

Port-Patrick, a seaport of Wigtownshire, 
Scotland, on the Irish Sea, the nearest port in 
Britain to Ireland, the distance being only 
21 miles. The town is connected with Stranraer 
(7 miles) by the l*ortpatrick and Wigtownshire 
Light Railway. Pop. (1921), 1495. 

Port-Royal, a fortified port and naval station 
on the south-east coast of Jamaica, on a tongue 
of land forming the south side of the harbour 
of Kingston. Its harbour is the head-quarters 
in the West Indies for British ships of war, 
and it contains a naval dockyard, barracks, 
arsenal, and hospital. It has been often damaged 
by earthquakes. Pop. 1200. 

Port-Royal, the name of a convent of the Cis- 
tercian or Bcrnardine nuns, and also of a school 
of theological thought. It became famous in the 
seventeenth century as the centre of the Jan- 
senist controversy. It was situated near Chev- 
reuse (department of Seine-et-Oisc), about 15 
miles s.w. of Paris, and was founded in 1204 
by Matthicu de Montmorency, under the rule 
of St. Bernard. Port-Royal, like many other 
religious houses, had fallen into degenerate 



PORTSMOUTH 


PORTRUSH 


habits, when in' 1009 the abbess Jacqueline- 
Marie-Ang^lique-Arnauld undertook its reform. 
The number of nuns increased considerably 
under her rule, and in 1625 they amounted to 
eighty. The building thus became too small, 
and the insalubrity of the situation induced 
them to seek another site. The mother of the 
abbess purchased the house of Cluny, in the 
Faubourg Saint-Jacques, l*aris, to which a body 
of the nuns removed. The two sections of the 
convent were now distinguished as Port-Royal 
des Champs and Port-Royal de Paris. About 
1 630 a group of eminent literary men of decided 
religious tendencies took up their residence at 
Les Granges, near Port-Royal des Chami)s, 
where they devoted themselves to religious 
exercises and the education of youth. These 
were regarded as forming a joint community 
with the nuns of Port-Royal, among whom 
most of them had relatives. Among the number 
were Antoine Arnauld, Arnauld d’Aniilly, Le- 
maistre dc Sacy and his two brothers, all rela- 
tives of the abbess; Nicole, and subsequently 
Pascal, whose sister Jacqueline was at I*ort- 
Royal. The educational institution, thus founded, 
which flourished till 1660, became a powerful 
rival to the institution of the Jesuits, and as 
the founders adopted the views of Jansenius, 
subsequently condemned by the l^opc, a for- 
midable quarrel ensued, in which the Port- 
Royalist nuns, siding with their male friends, 
became subject to the relentless persecution of 
the Jesuits, which culminated in the complete 
subversion of their institution. Port-Royal des 
Champs was finally suppressed by a Bull of 
Pope Clement II (1709), and its property given 
to Port-Royal de Paris. The latter continued 
its existence to the Revolution, when its house 
was convcrled into a prison, and subsequently 
(1814) into a maternity hospital. — Bibijo- 
grapuy: Sainte-Beuve, Port-Royal; E. Ro- 
manes, Story of Port- Royal; INI. K. Lowndes, 
The Nuns of Port- Royal as seen in their own 
Narratives; L. Rea, Enthusiasts of Port-Royal, 

Portrush', the chief watering-place of the 
north of Ireland, in County Antrim; served by 
the Midland (Northern Counties) Railway, and 
by steamboats to English, Scottish, and Irish 
ports. It is connected with the Giant’s Causc- 
way (q.v.) by an electric tramway (7 miles). 
Near by are the ruins of Dunluce Castle, origi- 
nally in possession of the M‘Quillan family, but 
taken from them by the M ‘Donnells of the 
Isles in the sixlcenth century. Randal, the 
son of Sorley Boye, was made Viscount Dun- 
luce by James I. Pop. 2000. 

Port Said, a town of higypt, on the Medi- 
terranean, at the northern entrance of the Suez 
Canal. It was begun simultaneously with the 
canal in 1850 , being designed for its terminal 


port. There is an outer harbour formed by two 
I)iers jutting out into the sea, each terminated 
by a small lighthouse. This admits large ocean 
steamers, which thus sail into the inner harbour 
and from it into the canal. Near the entrance 
to the inner harbour is a lofty lighthouse with 
a powerful light. Pop. including Ismailia (1917), 
91,090. 

Portsea, an island of Hampshire, England, 
about 5 miles long (north to south) by about 
3 miles broad. It comprises the tow^ns of Ports- 
mouth and Portsea, and is connected with the 
mainland by a bridge at its north end. See 
Portsmouth, 

Portsmouth, a municipal, county, and par- 
liamentary borough, seaport and naval base of 
England, in Hampshire, on the south-w'cst ex- 
tremity of the Island of Portsea, which is 
separated from the mainland on the north by 
a narrow creek called Portsbridge Canal, is 
bounded on the cast by T^angston Harbour, 
on the west by Portsmouth Harbour — on the 
other side of w'hich is Gosport — and on the 
south by Spithcad roadstead. It consists of 
the five chief districts— Portsmouth proper, Port- 
sea, Landjiort, Southsea, and Cosham. Ports- 
mouth and Portsea arc the scat of the naval 
dockyard; Landport is mostly an artisan quarter; 
and Southsea, on the cast side of Portsmouth 
proper is a favourite seaside icsort, command- 
ing line views of Spithcad and the Isle of Wight 
beyond. Southsea Castle with its adjacent 
earthworks, the batteries of the Gosport side, 
and the circular forts built out in the road- 
stead command the entrance to Portsmouth 
Harbour. The northern, Cosham, area is mainly 
agricultural. The royal dockyard covers an 
area of about 500 acres, and is considered the 
largest and most inagnilicent establishment of 
the kind in the world. In connection with it 
there arc hospitals, a naval college, torpedo 
range, and barracks. About 15,000 men are 
employed in the repair and refitting of naval 
vessels. The navy gunnery school and ranges 
ate on Whale Island, within the harbour. Ports- 
mouth dockyard existed as such in the fif- 
teenth century, was definitely adopted as a base 
about, 1540, and has been increasing both in 
size and importance from that date. Portsmouth 
has no manufactures of consequence, except 
those immediately eoiuiectcd with its naval 
establishments, and a few large breweries. Its 
coasling t rade is of great extent. An extensive 
and systematic series ol fortifications ensure the 
eoinpiete defence of th(‘ harbour works. They 
extend along a curve of about Ij miles at the 
north side of Portsea Island. A scries of hills, 
4 miles to the north of Portsmouth, and com- 
manding its front to the sea, is well fortified 
with strong forts. On the Gosport side a line 
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of forts extends for 4 miles. The county and 
parliamentary borough includes nearly the whole 
of the Island of Portsea. Pop. (1921), 247,348. 

Portsmouth, a city and port of entry of 
New Hampshire, United States, one of the 
county seats of Rockingham county, on the 
Piscataqua; served by the Boston & Maine 
and electric traction railways. A Government 
navy yard is located on Shoal Island, within 
the harbour. It is officially called the Ports- 
mouth Navy Yard, but is not included within 
the township. It is in Kittery, Maine, but 
Portsmouth is its port of entry. Portsmouth 
was founded in 1023, and (with Dover) is the 
oldest settlement in the state. It became a city 
in 1849, and was state capital from the consti- 
tution of New Hampshire as a province until 
1775. Portsmouth is the only seaport in the 
state. The peace treaty between Japan and 
Russia wjis concluded there in 1905. Pop. 
(1920), 13,569. 

Portsmouth, a city of Ohio, United States, 
the county seat of Scioto county, at the con- 
fluence of the Scioto and Ohio Rivers; served 
by the Baltimore & Ohio South-Western, the 
Chesapeake & Ohio, and the Norfolk & Western 
Railways, and by the Ohio & Erie (Portsmouth 
to Cleveland) Canal. Portsmouth is the metro- 
polis of an agricultural, mining, and quarrying 
region. It was settled in 1803, and became a 
city in 1851. Pop. (1920), 33,011. 

Portsmouth, a city of Virginia, United States, 
in Norfolk county, on the Elizabeth River 
directly opposite Norfolk; served by the Chesa- 
peake & Ohio Railway, the Atlantic Coast Line, 
Seaboard Air Line, and electric traction lines. 
It is the scat of a United States navy yard 
(Norfolk Yard), one of the largest in the country, 
covering 450 acres. There arc few manufactures, 
but the city is the centre of the Virginian oyster- 
fishery. In 1752 Portsmouth was settled, and 
the British Government founded the jiavy yard. 
In 1858 it became a city. Pop. (1920), 54,387. 

Port Sudan, the principal seaport of the 
Anglo-Egyptian Sudan, on the Red Sea; served 
by a branch of the riverain railway from Atbara, 
which bifurcates at Hanbuk for Port Sudan and 
Su&kin. Gum, ivory, cotton, sesame, and much 
coal are among the goods handled at the port, 
which is also the head-quarters of the Sudanese 
customs administration. Port Sudan replaced 
Su&kin as the principal seaport in 1905. 

Por'tugal, a republic in the south-west of 
Europe, forming the west part of the Iberian 
Peninsula; bounded east and north by Spain, 
and west and south by the Atlantic; greatest 
length, north to south, 345 miles; greatest 
breadth, 140 miles. 

Extent — The seven old provinces, Entre 
Minho-e-Douro, Traz-os-Montes, Beira (Upper 
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and Lower), Estremadura, Alemtejo, and Al- 
garve, now form seventeen districts, as shown in 
the table overleaf. The Azores are divided into 
three districts, and Madeira forms one district. 
These islands are regarded as an integral part 
of the Republic. 


Chief Tofwns (q.v.). 


Town. 

Pop.' 

Town. 

Pop.' 

Lisbon 

Oporto 

Sctubal . . 
Funchal . . 

Braga . . . . 

Coimbra . . 

Evora 

Ponta Dcigada 
(Azores) 

489,667 

203,981 

30,346 

24,687 

24,647 

20,581 

17,901 

16,179 

CovilhSl . . . . 

Faro 

lavira 

Porta Icgrc 

Aveiro 

Elvas 

Castcllo . . 

Beja 

1 1 ,665 

1 1 ,603 
11,523 

10,64s 

10,486 

10,113 


*AI 1 1911 except Lisbon and Oporto, for which the figures 
refer to 1920. 


Physiography . — Portugal is only partially sepa- 
rated from Spain by natural boundaries. Its 
shape is nearly that of a parallelogram. The 
coast-line, of great length in proportion to the 
extent of the whole surface, runs from the 
north in a south-south-westerly direction till 
it reaches Cape St. Vincent, where it suddenly 
turns cast. It is occasionally bold, and rises to 
a great height; but the greater part is low and 
marshy, and not infrequently lined by dangerous 
sands and reefs. The interior is generally moun- 
tainous, a number of ranges stretching across 
the country, forming a succession of independent 
river basins, while their ramifications form the 
watersheds of numerous subsidiary streams, and 
enclose many beautiful valleys. The loftiest 
range is the Serra d’Estrella, a continuation of 
the central chain stretching across Spain. The 
greater part of Portugal is occupied by ancient 
rocks of Archiran and Palseozoic age, and by 
eruptive masses which probably date from vary- 
ing periods. Mwers.— No important rivers rise 
within the country. The principal rivers arc the 
Douro, Tagus, and Guudiana, which are de- 
scribed separately. The Minho is the most 
northerly river, and is inferior in size only to 
those mentioned. Climate. — The climate is 
greatly modified by the proximity of the sea 
and the height of the mountains. In general 
the winter is short and mild, and in some places 
never completely interrupts the course of vege- 
tation. Early in February vegetation is in full 
vigour; during the month of July the heat is 
often extreme, and the country assumes, par- 
ticularly in its lower levels, a very parched 
appearance. The drought generally continues 
into September; then the rains begin, and a 
second spring unfolds. Winter begins at the 
end of November. In the mountainous districts 
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Districts and Provinces.' 

Area in 
sq. 

Miles. 

Population 
(ist Dec., 
1911). 

Vianna do Gastello 
Braga 

Porto 


857 

1,040 

893 

227,420 

382,461 

679,978 

Entre Minho-e-Douro 


2.790 

1,289,859 

Villa Real 

Bragan^a . . 


1,650 

2,513 

245.687 

*92,133 

Traz-os-Montes . . 


4.163 

437,820 

Avciro 

Vizeu 

Coimbra . . 

Cruarda 

Gastello Branco . . 


1,065 
1.937 
1,508 
2,1 16 
2,582 

336,243 

416,860 

360,056 

271,816 

241.509 

Beira 


9,208 

1 ,626,484 

Lciria 

Santarem . . 

Lisbon 


1,317 

2.55S 

3,065 

262,558 

322,753 

853,415 

Estremadura 


6,937 

1 1.438,726 

Porta legre 

Evora 

Beja 


2,405 

2 ,8 s6 

3.958 

141,778 

144,307 

192,499 

Alemtejo 


9,219 

478,584 

Algart e (Faro) . . 


1.937 

274,122 

Total Continental 


34,254 

5.545,595 

Islands: 

Azores 

Madeira 


922 

314 

242,613 

169,777 

Total Insular . , 


1,236 

412,390 


Dependencies. 



Area in 
Mi?c8. 

Population. 

India — Goa . . . . , . , . 

Damlio 

Dm 

Timor . . 

China: Mocao, fisc. . . 

1.469 

149 

20 

7,330 

4 

515,772 

30,000 

2,700 

377,81s 

74,866 

Total Asia . . 

8,972 

1,001,153 

Africa — Cape Verde Islands 

Guinea 

Principe and Sao Thomd . . 
Angola 

Mozambique 

1,480 

13,940 

360 

484,800 

426,712 

149,793 

289,000 

58,907 

4.1 19.000 

3.120.000 

Total Africa 

927,292 

7,736,700 

Total Colonies 

936,264 

8,737.853 

Summary. 

Sq. 

Miles. 

Population. 

Continent 

Islands^ . . 

34,254 

1,236 

936,264 

5,545.595 

412,390 

8,737.853 

Colonies 

Grand Total 

971,754 

14,695,838 

* Madeira and the Az/ res are not considered as 
dependencies or colonies but as provinces of 
Portugal proper. 


‘ The provinces arc described under sepaiatc articles throughout this work. 


the loftier summits obtain a covering of snow, 
which they retain for months; but south of 
the Douro, anti at a moderate elevation, snow 
does not lie long. The mean annual temperature 
of l^isbon is about 56°. 

Social Conditions: People, — The people are of 
very mixed blood — Basque, Celtic, Roman, 
Arabic, and even African. As is often typical 
of sea-faring people, the women distinctly out- 
number the men — by eleven to ten. Religion . — 
Roman Catholicism is the predominant religious 
faith, but all denominations arc tolerated, and 
there is absolute freedom. There are three 
archiepiscopal sees, Lisbon (seven suffragans), 
Braga (five suffragans), and Evora (two). The 
archbishopric of Braga is the oldest of Portu- 
guese sees. The Azores, Madeira, Sao Thome, 
Principe, and West African possessions generally 
are included in the ecclesiastical province of 
Lisbon, only two of the suffragans of that 
province being actually located on the main- 
land. Education. — Elementary education is free 


and compulsory, and secondary and higher 
instruction arc also provided. There are three 
universities, located at Lisbon, Oporto, and 
Coimbra respectively. A technical school (Lis- 
bon) instructs in engineering, &c., and there arc 
also commercial academies, a military academy 
(Lisbon), a naval college, and art and music 
institutions at Lisbon and Oporto. Money, dbc . — 
By a decree of the Provisional (iovernment 
(22nd May, 1911) the unit is the gold escudo 
of 100 centavos, worth normally 4s. 5Jd. There 
are gold coins of 10, 5, and 2 escudos, silver 
pieces value 1 escudo and 50, 20, and 10 centavos, 
and bronze and nickel coins of 4, 2, 1, and J 
centavo respectively. The sovereign and half- 
sovereign (British) are accepted by law, and 
are respectively equivalent to 4| and 2J escudos. 
Legal time is based on the meridian of Green- 
wich. The metric system of weights and measures 
is the legal standard. 

Communications. — The Lisbou-Badajoz Rail- 
way, opened in 1853, was the first railway in 
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Portugal, and, prior to 1851, there was not a 
carriage road in the state that was worthy of 
the name. Nowadays there are two State 
railways of 733 miles in length, and five 
private lines of 1814 miles. The total 
mileage was (1921) 2128. The standard gauge 
is 5 feet 5J inches, but two lines have 3-feet- 
3jS - inch and 2 - feet - 11 J - inch gauges respec- 
tively. There are post office, telegraph, radio- 
graph and telephone, inland and international 
services. 

Production . — 43 per cent of all land is waste; 
26 per cent is cultivated for cereals, &c.; 4 per 
cent is under vineyards; 4 per cent under fruit- 
trees; and 19 per cent is afforested. For pro- 
duction, the country may be divided into four 
regions: north — producing maize and cattle; 
south — producing wheat and pigs; central — 
producing wheat and maize; mountain — pro- 
ducing rye, sheep, and goats. All these regions 
have vineyards and produce wine, the vintage 
amounting to over 90,000,000 gallons per annum. 
In addition, figs, tomatoes, oranges, onions, and 
potatoes are widely raised, and olivc-oil is pro- 
duced to the extent of 13,000,000 gallons per 
annum. Roughly, 800,000 acres arc covered by 
olive trees. Forests . — Cork is a great source of 
Portuguese wealth, about 170,000,000 lb. being 
produced annually. About 817,000 acres arc 
laid down to cork trees. Others arc pine (1 ,900,000 
acres), oak (900,000 acres), chestnut (211,000 
acres), and Pyrenean oak (170,000 acres). 
Minerals . — Wolfram is the chief mineral; iron, 
manganese, copper, lead, tin, antimony, and 
gold are found. Coal is scarce, and transport 
conditions do not encourage the exploitation 
of known deposits. Fisheries. — 40,000 of the 
people of Portugal are engaged in the fisheries, 
about 12,000 vessels being employed. Sardines 
and tunny are exported. The sardine industry 
is centred around Setubal. Manufactures . — 
Azukjos or porcelain tiles, an inheritance from 
the caliphate of Cordova, are still actively 
manufactured. Some chinaware, lace, and 
embroidery are also made. 

Government i dbc . — Till 1910 Portugal was a 
kingdom, the crown being hereditary both in 
the male and female line. The Constitution 
recognized four powers in the state — the legis- 
lative, executive, judicial, and moderating, the 
last vested in the sovereign. There were two 
Chaml>ers, the Chamber of Peers and the Chamber 
of Deputies. On 20th Aug., 1911, a new Consti- 
tution was adopted, and provides for two 
Chambers. The first is called the National 
Council (164 members, elected by dire(;t suffrage 
for three years), and the Upper or Second 
Chamber has 71 members, elected by all muni- 
cipal councils, one-half retiring every three 
years. The President of the Republic is elected 


by both Chambers for a period of four years, 
and he cannot seek rc-clcction. 

History . — ^Thc Phrenicians, Carthaginians, and 
Greeks early traded to this part of the peninsula, 
the original inhabitants of which are spoken of 
as Lusitanians, the country being called Lusi- 
tania. It was afterwards conquered by the 
Romans, who introduced into it their own 
civilization. The country was afterwards over- 
run by Alani, Suevi, Goths, and Vandals, and 
in the eighth century (712) was conquered by 
the Saracens. When the Spaniards finally 
wrested the country between the Minho and 
the Douro from Moorish hands, they placed 
counts or governors over this region. Henry 
the Younger of Burgundy, grandson of Hugh 
Capet, came into Spain about 1090, to seek 
his fortune in the wars against the Moors. 
Alphonso VI gave him the hand of his daughter, 
and appointed him (1095) count and governor 
of the provinces Entre l)ouro-e-Minho, Traz- 
os-Montes, part of Bcira, &c. The count, who 
owed feudal services to the Castilian kings, was 
permitted to hold in his own right whatever 
conquests he should make from the Moors 
beyond the Tagus (1112). Henry’s son, Al- 
phonso I, defeated Alphonso, King of Castile, 
in 1137, and made himself independent. In 
1139 he gained the brilliant victory of Ourique 
over the Moors, and was saluted on the field 
King of Portugal. The Cortes convened by 
Ali)honso in 1143 at Lamego confirmed him in 
the royal title, and in 1181 gave to the kingdom 
a code of laws and a Constitution. Alphonso 
extended his dominions to the borders of Al- 
garve, and took Santarcni in 1143. The capture 
of Lisbon (1147), which was effected by the aid 
of some English Crusaders and others, was one 
of the most brilliant events of his warlike life. 
The succeeding reigns from Alphonso I to 
Dionysius (1279) are noteworthy chiefly for 
the conquest of Algarve (1251) and a conflict 
with the l^ope, who several times put the king- 
dom under interdict. Dionysius’s wise encourage- 
ment of commerce, agriculture, manufactures, 
and navigation laid the foundation of the future 
greatness of Portugal. He liberally patronized 
learning, and founded a university at Lisbon, 
transferred in 1308 to Coimbra. By these and 
other acts of a wise and beneficent administra- 
tion he earned the title of father of his country. 
He was succeeded by Alphonso IV, who, in 
conjunction with Alphonso II of Castile, de- 
feated the Moors at Salado in 1340. Alphonso’s 
son Pedro (1357-07) was succeeded by his son 
Ferdinand (1.307-83), the last male of the legiti- 
mate line. .John I, a natural son of Pedro, 
Grand Master of the Order of Avis, was recog- 
nized king by the Cortes, and reigned from 
1385-1433. In 1415 he took Ceuta, on the 
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African coast, the first of a scries of enterprises 
which resulted in those great expeditions of 
discovery on which the renown of Portugal 
rests. In this reign were founded the first 
Portuguese colonies, Porto Santo (1418), Madeira 
(1420), the Azores (1433), and those on the Gold 
Coast. The reigns of his son Edward (14.33-8) 
and his grandson Alphonso V wen; less brilliant 
than that of John I; but the latter was sur- 
passed by that of John II (1481-9.5), perhaps 
the ablest of Portuguese rulers. In his reign began 
a violent struggle with the nobility, whose power 
had become very great under his indulgent pre- 
decessors. The expeditions of discovery were 
continued with ardour and scientific method. 
Bartolommeo Diaz doubled the Cape of Good 
Hope in 1487, and Vasco da Gama reached 
India in 1498. In 1500 Cabral took possession 
of Brazil. While these great events were still 
in progress John II was succeeded by his cousin 
Emanuel (1495-1521). The conquests of Albu- 
querque and Almeida made him master of 
numerous possessions in the islands and main- 
land of India, and in 1518 Lope dc Soares opened 
a commerce with China. Emanuel ruled from 
Bab-al-mandeb to the Straits of Malacca, and 
the power of Portugal had now reached its 
height. In the reign of John III, son of Emanuel 
(1521-57), Indian discoveries and commerce 
were still further extended; but the rapid 
accumulation of wealth through the importa- 
tion of the precious metals, and the monopoly 
of the commerce between Europe and India, 
proved disadvantageous to home industry. The 
wisdom which had hitherto so largely guided 
the counsels of the Kings of Portugal now 
seemed to forsake them. The Inquisition was 
introduced (1530), and the Jesuits were ad- 
mitted (1540). Sebastian, the grandson of 
John III, who had introduced the Jesuits, 
having had his mind inflamed by them against 
the Moors of Africa, lost his life in the battle 
against these infidels (1578). In 1580 the direct 
male line of the Kings of Portugal came to an 
end, and Philip TI of Spain obtained posses- 
sion of the throne and annexed the country. 
Although the Spanish yoke was grievous to the 
Portuguese, and many efforts were made to 
break it, the power of Philip was too great to 
be shaken. Portugal thus continued under the 
dominion of Spain till 1640, and her vast colonial 
possessions were united to the already splendid 
acquisitions of her rival. But these now began 
to fall into the hands of the Dutch, who, being 
provoked by hostile measures of Philip, attacked 
the Portuguese as well as the Spanish possessions 
both in India and America. They deprived the 
Portuguese of the Moluccas, of their settlements 
in Guinea, of Malacca, and of Ceylon. They 
also acquired about half of Brazil, which, after 


the re-ostablishment of Portuguese independence, 
they restored for a pecuniary compensation. In 
1640, by a successful revolt of the nobles, Por- 
tugal recovered her independence, and John IV, 
Duke of Braganza, reigned till 1656, when he 
was succeeded by Alphonso VI. In 1661 Charles 
II, King of England, married Catherine of Bra- 
ganza, and a jicrmanent alliance between Great 
Britain and Portugal was thus established. 
Pedro II, who deposed Alphonso VI, concluded 
a treaty with Spain (1668), by which the inde- 
pendence of the country wjis acknowledged. 
During the long reign of John V (1706-50) some 
vigour was exerted in regard to foreign relations, 
while under his son and successor Joseph I 
(1750-77), the Marquis of Pornbal, a vigorous 
reformer such as Portugal required, adminis- 
tered the government. On the accession of 
Maria Francisca Isabella, eldest daughter of 
Joseph, in 1777, the power was in the hands 
of an ignorant nobility and a not less ignorant 
clergy. In 1792, on account of the sickness of 
the queen, Juan Maria Jos(5, Prince of Brazil 
(the title of the Prince -Royal until 1816), was 
declared regent. Portugal’s connections with 
England then involved the country in war with 
Napoleon, and when the latter made an attempt 
to seize the kingdom, the royal family fled to 
Brazil. Queen Marla died in 1816, and John VI 
ascended the throne of Portugal and Brazil, 
but continued to reside in the latter country, 
leaving Portugal in the hands of the British. 
But absence of the court was viewed with 
dislike by the nation, and the general feeling 
required some fundamental changes in the 
government. A revolution in favour of con- 
stitutional government was effected without 
bloodshed in 1820, and the king invited to 
return home, which he now did. In 1822 Brazil 
threw off the yoke of Portugal, and proclaimed 
Dom Pedro, son of John VI, emperor. John VI 
died in 1826, having named the Infanta Isabella 
Maria regent. She governed in the name of the 
Emperor of Brazil, Dom Pedro IV of Portugal, 
who granted a new Constitution, modelled on 
the French, in 1826. In this year he abdicated 
the Portuguese throne in favour of his daughter 
Maria da Gloria. A long struggle between the 
reactionaries and the constitutionalists, and 
afterwards between the Chartists, or moderate 
constitutionalists, and the Septembrists, or ad- 
vanced democrats, then followed, and democracy 
at last triumphed. King Carlos I, who ascended 
the throne in 1889, and his eldest son were 
assassinated at Lisbon on 1st Feb., 1908, and 
Manoel II, a younger son of the king, was 
raised to the throne. A brief revolution, how- 
ever, drove him from the country, and Portugal 
was proclaimed a republic on 5th Oct., 1910. 
A Provisional Government under Theophilo 
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Braga was formed, and in Aug., 1911, Dr. 
Arriaga was elected President. Several Royalist 
risings, between 1911 and 1919, were defeated, 
and in Aug., 1919, Antonio Almeida was elected 
President. During the European War Portugal 
joined the Allies, declaring war against the 
Central Powers in March, 1910, and providing 
over 60,000 troops which eventually participated 
in the victorious entry into Lille. 

Language. — Portuguese is one of the Romance, 
or Latin languages, as to-day spoken in Portugal, 
Brazil, and the Portuguese colonies. It re- 
sembles Spanish more than it does any of 
the other Romance tongues. It is the direct 
modern form of the popular Latin spoken by 
the Roman soldiers and colonists rather than 
of the classic speech of Rome. The dialect of 
Spanish spoken in Portugal at the beginning 
of the twelfth century was the Galician, which 
was also that of the court of Leon; but that 
court subsequently adopted the Castilian, which 
became the dominant language of Spain. The 
decline of the Galician dialect in Spain and the 
formation of the Portuguese language finally 
determined the separation of Spanish and Por- 
tuguese, and from cognate dialects made them 
distinct languages. Portuguese is considered 
to have less dignity than Spanish, but is 
superior to it in flexibility. In some points of 
pronunciation it more resembles French than 
Spanish. 

Literature, — From the very first Portuguese 
literature was less original than the literature 
of France or Spain. The lyric spirit which in 
Portuguese literature preceded the epic w'as 
due to an impulse received from France. The 
oldest monuments of Portuguese literature do 
not go back further than the twelfth and thir- 
teenth centuries, and the native literature could 
then boast of nothing more than popular songs. 
The first Portuguese collection of poetry (can- 
cioneiro) was made by King Dionysius, and was 
published under the title of Cancioneiro del Rey 
Dom IMniz. Some poems on the death of his 
wife are attributed to Pedro I, husband of Inez 
de Castro. The sons and grandsons of John I 
were poets and patrons of the troubadours. Sii 
de Miranda marks the transition from the 
fifteenth to the sixteenth century and the 
separation of the Portuguese from the other 
Spanish dialects and from the language of the 
troubadours. The sixteenth century is the 
classic era of Portuguese literature. Pastoral 
poetry, the epic, and the chivalric romance 
fiourished more than other branches of litera- 
ture. The chief names are S^i de Miranda, 
Antonio Ferreira, Camoens, Diego Bernardes, 
Andrade Caminha, and Alvarcs do Oriente. 
The principal epic and the greatest poem in 
the Portuguese literature, almost the only one 


which has acquired a European reputation, is 
Os Lusiadas (The Portuguese) of Camoens (1524- 
80), which has placed its writer in the rank of 
the few great poets of the highest class whose 
genius is universally recognized. After Camoens 
as an epic writer comes Cortercal, who has 
celebrated the siege of Diti and the shipwreck 
of Sepulveda. Vasco de Lobeiro, Francisco 
Moraes, and Bernardim Ribeiro are among the 
leading romance writers. The drama also began 
to be cultivated in the sixteenth century. Sh 
de Miranda studied and imitated Plautus. Fer- 
reira composed the first regular tragedy, Inez 
de Castro, Camoens wrote several theatrical 
pieces, among which are Amphitryon and Seleu- 
cus. Barros, also a romance writer, wrote a 
History of the Conquest of India. The Commen- 
taries of Alphonso d’Albuquerque, by a nephew 
of the conqueror; the Chronicle of King Manuel 
and of Prince John, by Damian de Goes; the 
History of the Discovery and Conquest of the Indies, 
by Lop^s de Castanheda; the Chronicle of King 
Sebastian, by Diego Bernardo Cruz, are all works 
of merit. By the opening of the seventeenth 
century Portugal’s literary greatness had been 
succeeded by one of great activity, though of 
little real power. Innumerable epics were stimu- 
lated into being by the success of the Lusiads, 
During this period the native drama became 
almost extinct, being overshadowed by the 
Spanish. In the eighteenth century the in- 
fluence of the French writers of the age of 
Louis XIV so completely dominated Portuguese 
literature that it became almost entirely imi- 
tative. The nation which had given birth to 
the Lusiads condescended to copy the Henriade 
and the Lutrin, Scholarship in this age m.adc 
greater progress than literature. Towards the 
close of this century two writers appeared who 
have fomied schools — Francisco Manoel do Nasci- 
mento (17.S4-1829), a polished lyrist, and Bar- 
bosji du Bocage. The latter introduced an 
affected and hyperbolical style of writing called 
Elmanis, from his adopted signature Elmano. 
In the nineteenth century patriotic feeling 
aroused by the Peninsular War and the struggle 
against Napoleon led to a greater activity, 
which was also witnessed in the domain of 
literature. Among the historians, novelists, 
and dramatists of this century may be men- 
tioned: Ahneida-Garrett (1799-1854), who tried 
to create a national drama; Herculano (1810-77), 
the author of a History of Portugal; the novelist 
Cumfllo Castello Branco (1825-90); and the 
poets Juao de Deus Ramos (1830-96) and 
Anthero de Quental (1842-92). 

Bibliography: O. J. F. Crawford, Portugal, 
Old and New; W. H. Koebel, Portugal: its Land 
and People; MacMurdo and Monteiro, History of 
Portugal; II. M. Stephens, The Story of Portugal; 



PORTUGUESA 


PORTUGUESE EAST AFRICA 


143 


A. F. G. Bell, Portugal and the Portuguese^ G. 
Young, Portugal, Old and Young; Theophiio 
Braga, Historia da litteratura portugueza (32 
vols.). 

Portuguesa, a west-central state of Vene- 
zuela, traversed by spurs of the Cordillera de 
Merida, and drained by the River Portuguesa, 
which rises in the Cordillera de Merida and 
unites with the Apure at San Fernando after 
a course of 200 miles. The state capital is 
Guanare. State pop. (1921), .52,429. 

Portuguese East Africa, a I’ortuguese settle- 
ment, as the name implies, has an area of 428,132 
sq. miles, and is divided into three distinct terri- 
tories as under. 

1. Province of Mozambupie. — Area, 295,000 sq. 
miles. The territory is administered by a High 
Commissioner resident at Louren^o Marques, and 
is subdivided into the following districts, each 
under control of a Governor; 

Louren^o Marques. Quilimane. 

Gaza. Tete. 

Inhambane. Mozambique. 

There are Government and Provincial Councils, 

and partial autonomy was granted in 1920. 
Louren^o Marques is the capital. 

2. Campanhia de Mozambique , — The territories 
controlled by this Company, in which Briti.sh 
capital is extensively interested, have an area 
of 59,840 sq. miles, and include most of the 
country between the Sabi River and the Zam- 
bezi, including Manica and Sofala. The Com- 
pany has a charter granting sovereign rights 
for fifty years from 1891. There are fifteen 
divisions, as follows: 


Division. 

Population 

(1918). 

Alto Save’ 

2.875 

Beira . . 

(1,921 

Buzi . . 

17,019 

Chemba 

27.572 

Cheringoma , . 

11,166 

Chiloane’ 

6,604 

Chimoio 

8,756 

Chupanga 

24,712 

Gorongoza’ . . 

16,820 

Manica 

10,185 

Moribane’ . . 

12,161 

Mossurize . . 

18,142 

Neves Ferreira 

2,859 

Sena . . 

32.399 

Sofala* 

22,481 

Total 

220,672 


^ In these districts there are less than 10 whites. About 
2000 in all are of European origin or descent, and half of 
that number are located in or near Beira, the great majority 
being agriculturists. There is a small number of Indian 
Banyan traders and Arabs. 

Topography, <Sjc, — Half of the Mozambique 
Company’s territories are lowlands, extending 
in the south on both sides of the Sabi River 
almost to the Rhodesian frontier. The climate 


is arid. Where the Beira and Mashonaland 
Railway leaves the coast the coastal plain is 
much narrower, and it is in the uplands imme- 
diately west of the Rhodesian border that most 
of the whites are settled. Between the Zambezi 
and the railway the coastal plain is low and 
sandy, traversed by small streams that flow 
from the Chcringoma Plateau (1000 feet alti- 
tude). Part of this ridge is densely aflbrested 
and a favourite haunt of the elcphcant. The 
IJreina depression lies just behind the Cherin- 
goma Plateau. It is low and swampy, and from 
it tributaries flow north and south to the Zam- 
bezi and Pungue respectively. Along the Zam- 
bezi, the northern boundary of the Company’s 
territories, the land is very flat. In the Rhodesian 
tableland, however, an altitude of 0500 feet is 
reached. The Gorongoza Mountains rise behind 
the Urerna depression, and are much frequented 
by big game. The principal rivers traversing 
the southern part of the territory are the Sabi, 
Buzi (with its atlluent the Revue), and Pungue. 
Beira stands on the low, sandy, northern shore 
of the estuary which receives the waters of the 
two latter rivers. See Zambezi. 

3. Nyasa Company. -This chartered Company 
controls territories between Lake Nyasa and the 
Indian Ocean, and between the Rivers Rovutna 
(north) and Lurio (soiitli). Area, 73,292 sq. 
miles. 

The total poi>ulalion of Portuguese East 
Africa is given as about 3,000,000 natives, 
upwards of 10,500 whites, and 1200 Asiatics and 
mixed castes. 

Ports . — The chief j)orts of the colony are: 
Beira, Mozarnbujue, Xbo, Quilimane, Chindc*, 
Inhambane, Porto Amelia, and Louren^o 
Marques. 

Communications , — The Zambezi is navigated 
by stern-wheel steamers from Chinde as far up 
jis Tete (about 300 miles), but owing to shifting 
channels and sand -banks any form of navigation 
is somewhat precarious. The Mozambique Com- 
pany’s territory is traversed by the Trans- 
Zambezia Railway (see Zambezia), and for 204 
Tiiiles by the Beira-Mashonaland Railway, which 
joins the Rhodesian Trunk lane at Salisbury. 
The Delagoa Bay-Pretoria line has 57 miles of 
track within the colony. A new line from Lou- 
ren^o Marques will tap the Swaziland borders, 
and railway construction generally will be 
further advanced. From Chindio to the Nyasa- 
land frontier (44 J miles) is the Zambezi exten- 
sion of the Shird Highlands (Ckmtral Africa) 
line to Blantyrc. 

Production: Agriculture . — The products al- 
ready established upon a good commercial 
basis include sisal hemp, sugar, maize, and 

‘Chinde was practically destroyed during a cyclone oa 
24th Feb., 1922 (see Nyasaland under Towns). 
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cotton; sugar being first in value and maize 
in actual tonnage. Portuguese East Africa is 
exceedingly rich agriculturally, and some lands 
are stated to yield 45 tons of sugar-cane to the 
acre. Sugar is grown mainly in the Zambezi 
Valley and along the Buzi Kiver. (The Buzi 
Company produce sugar, brandy, alcohol (pure), 
maize, maize Hour, bricks, and art tiles.) Maize 
is the chief (jrop of the white settlers, 200 of 
whom are settled in the uplands of the Macc- 
quece and Chimoio districts, where ten bags 
ore produced per acre, as against three in the 
Union and five in Rhodesia. Coffee is grown 
along the Beira line, ground nuts flourish every- 
where, and wheat, beans, and fruit (including 
oranges, naartjes, and grape-fruit) are easily 
raised. The land is very suitable for tobacco, 
a yield of 750 lb. per acre having been reported. 
Among cattle a Shorthorn-Hereford cross is 
most favoured by European owners. Donkeys, 
oxen, some buffaloes, goats, horses, sheep, 
mules, and pigs are kept. 

Forestry, — Lack of transport has prevented 
the exploitation of the forest wealth of Portu- 
guese East Afri(;a. Among trees of economic 
importance existing along the route of the 
Trans-Zambezia Railway between Dondo and 
the Zambezi River are furniture woods, such 
as the musakosa (Afzelia Cuanzensis), katum- 
bira or African walnut (Pterocarpus Angolensis), 
and ngunda, which resembles the Khaya Sene- 
galensis or African mahogany. Many other 
rare woods exist, which are known only by 
their native names and are untapped excepting 
as sleepers for the railways. South of the Beira- 
Mashonaland Railway much of the country is 
densely afforested. It is remote from the railway, 
and development is unlikely for many years to 
come. 

Minerals, — ^The only mines of any importance 
in active exploitation at the present time are 
the ancient gold- and copper-mines of the 
Campanhia de Mozambique, in Manicaland, 
which have produced about half a million 
sterling value of gold from the beginning of 
record-keeping to the present day. Modern 
mining was only begun in the ’nineties, and the 
following table gives some idea of the annual 
gold and copper output since that time. 


Annual Output. 

Gold. 

Copper. 

To IQ14 

Ounces. 

Value 

jC. 

Tons. 

Value 

14,937 

62,366 

— 


To 191S . . . . 

15,614 

52,284 

— 

— 

To 1916 

11,217 

9,276 

46,502 

37,858 

— 

— 

To 1917 . . . . 

To 1918 .. .. 

To 1913 from the 
beginning of 

307 

30,700 

5,592 

23,167 

207 

20,700 

modem mining 

38,503 

1 

139,686 

4,816 

1 76,078 


Tin, coal (near Tete),^ and extensive deposits of 
cassiteritc (79 per cent tin) have been found, 
and there are extensive mineral prospects in 
the Zambezi Valley. 

*A Belgian prospecting party recently spent two years in 
the Tcte district, and discovered many valuable mineral 
de^sits. The Socidtd Minifere et Gfeologique dii Zamb^ze, 
a Belgian concern, financed the exploration work and has 
made arrangements for the exploitation of the Tete coal- 
fields. Coal will be sent by river steamer down the Zambezi 
to the railhead of the Trans-Zambezia Railway, thence by 
train to Beira, which, it is forecasted, will eventually become 
an important bunkering and coal-exporting centre. 

Industries, — ^These are undeveloped but are 
progressive. They comprise mainly sugar manu- 
factories, furniliire-makirig (liOurentjo Marques), 
cement and cold storage (at Port Matolla above 
Louren^o Marques), and a soap and oil factor}". 

See Zambezi; Zambezia; Portugal; Tete; and 
various other articles. 

Bibliography; Special Trade Supplement 
(Trans-Zambezia Section) London Times, dated 
Cth May, 1922; H. Hall Hall, Commercial 
Ueport on Portuguese East Afrim (H.M. Sta- 
tionery Oflice publication); W. Worsficld, Por- 
tuguese Nyasaland; Manual of Portuguese East 
Africa and Portuguese Nyasaland (both British 
Admiralty publications, 1920); Mozambique 
(British Foreign OlRce publication, 1918-9), 
The three last-named works contain full biblio- 
graphies. 

Portuguese Man-of-war, the popular name 
of certain jelly-fishes included in the Hydrozoa. 
See Physalia; Siphonophora, 

Portula'ceae, Portulaca'cese, or Purslanes, 
a small natural order of polypctalous dicoty- 
ledons, consisting of annual, perennial, her- 
baceous or shrubby plants, occurring in the 
hotter or milder parts of the world. Portuldca 
olerac^a, or common purslane, somctiriics used 
in salads, is naturalized in many different 
countries. P, grandifhra, a South American 
species, is a fine garden annual with many 
ornamental varieties. 

Poseiddn (po-si'don), the Greek god of the 
sea, identified by the Romans with the Italian 
deity Neptunus. A son of Kronos and Rhea, 
and hence a brother of Zeus, Hera, and Demeter, 
he was regarded as inferior in power only to 
Zeus. The attributes ascribed and most of the 
myths regarding him have reference to the 
phenomena of the sea. The horse, and more 
particularly the war-horse, was sacred to Posei- 
don, and one of the symbols of his power. 
During the Trojan War Poseidon was the con- 
stant enemy of Troy, and after its close he is 
described as thwarting the return of Odysseus 
to his home for his having blinded Polyphemus, 
a son of the god. PoseidSn was married to 
Amphitrite. His worship was common through- 
out Greece and the Greek colonies, but especially 
prevailed in the maritime towns. The Isthmian 
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games were held in his honour. In works of 
art Poseidon is represented with features re- 
sembling those of Zeus, and often bears the 
trident in his right hand. 

Posen, or Poznan, formerly a provmce of 
Prussia, now a county of Poland. The surface 
is flat, and greatly covered by lakes and marshes. 
A small portion on the north-east belongs to the 
basin of the Vistula; all the rest to the basin of 
the Oder. The soil is mostly of a light and 
sandy character, yielding grain, millet, flax, 
hemp, tobacco, and hops. Forests occupy 
20 per cent of the surface. The inhabitants 
include many Germans, especially in the towns, 
but considerably more than half are Poles. The 
province was taken by Prussia after the parti- 
tion of Poland (1772 and 179.3). It was part of 
the Grand-Duchy of Warsaw from 1807 to 1815, 
when it was returned to Prussia. It was divided 
into the districts of Posen and Bromberg. By 
the Treaty of Versailles Posen was ceded to 
Poland. There are thirty-six districts in the 
county. Pop. (1921), 1,970,822. 

Posen, or Poznan, a town of Poland, capital 
of the county of Posen, on the Warthe. It is 
a railway centre for lines from Berlin, Thorn, 
Breslau, Kreuzburg, and Kreuz (for Stettin). The 
principal buildings are the Dzialynski Palace, 
formerly a Pmssian royal residence; the Hathaus 
(1.550-.5); and the Golden C-hapcl, c recited by 
Count Baezinsky in 1842. Posen is a Polish 
archbishopric. The manufactures consist chiefly 
of agricultural machines, manures, woollen and 
linen tissues, carriages, leather, and lacquerwarc; 
tliere are breweries and distilleries. The town was 
taken by the Poles in Dec., 1918. Pop. (1921), 
1.50,091. 

Posidonia Australis (marine fibre), found 
in abundance in Spencer’s Gulf and St. Vincent 
Gulf, South Australia, as well as in Tasmania; 
a perennial plant with underlying deposit of 
fibre. The fibre varies in length from 0 to 7 
inches, is a little inferior in strength to jute, 
but is very brittle. This lack of elasticity is the 
chief objection to its employment as a textile 
fibre, although simple methods of treatment are 
said to render it softer and to add a little lustre 
to an otherwise almost lustreless material. On the 
other hand, it has a great alTinity for colouring- 
matter, and is a good insulating agent against 
heat. 

Posidonius, a Stoic philosopher, born in 
Syria about 185 b.c. He settled as a teacher 
at Rhodes, whence he is called the Rhodian. 
The most distinguished Romans were his scholars, 
and Cicero was initiated by him into the Stoic 
philosophy. Removing to Rome in 51 B.c., he 
died not long after. In his physical investiga- 
tions he was more a follower of Aristotle than 
of the Stoic school. 
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Poslli'po, an eminence which bounds the 
city of Naples on the west. It is traversed 
by a tunnel, called the Grotto of Posilipo, 2244 
feet long, from 21 to 32 feet wide, with a height 
varying from 25 to 69 feet, through which runs 
the road to Pozzuoli. This tunnel is remarkable 
for its antiquity, having been made in the reign 
of Augustus. A second tunnel (the Grotto 
Nuova), constructed between 1882-5, gives pas- 
sage to the tramway from Naples to Pozzuoli. 

Positivism, or Positive Philosophy, a 
system of philosophy, of life and thought, 
dealing with realities and recognizing only the 
sure results reached by scientific methods. It 
excludes all supernatural and spiritual agencies 
and metaphysical speculations, and maintains 
that the only criterion of human knowledge is 
sense experieneo. Forerunners of positivism 
already existed among the Greek Sophists, but 
the founder of the system and the inventor of 
the term was Auguste Comte (q.v.). His system 
was both philosophical and religious. Philoso- 
phically he maintained that instead of investi- 
gating final causes oi things, or the absolute, it 
is the business of the philosopher to take into 
consideration facts, and to inquire after the 
laws of things, i.e. the relations of facts to other 
facts, Tlieologi(»ally Comte’s system excludes 
the existence of a personal, transcendent God, 
humanity becoming the object of veneration. 
The distinguishing idea which lies at the root 
of this twofold system is the conception that 
the anomalies of our social system cannot be 
reformed until the theories upon which it is 
shaped have been brought into complete har- 
nmny with science. The leading ideas of Comte’s 
philosophy arc: (1) the classification of the 
sciences in the order of their development, 
proceeding from the simpler to the more com- 
plex — mathemalies, astronomy, physkis, chem- 
istry, biology, and sociology; and (2) the doctrine 
of the ‘ three stages or the three aspects in 
which the human mind successively views the 
world of j)henoinena, namely, the theological, 
the metaphysical, and the scientific. 

The religious side of positivism has somewhat 
the nature of an apology or afterthought. After 
doing away with theology and metaphysics, and 
founding his system on science or positive know- 
ledge alone, Comte discovered that there was 
something positive in man’s craving for a being 
to worship. lie therefore had recourse to what 
he calls I he cultus of humanity considered as a 
corporate being in the past, present, and future, 
which is spoken of as the Grand l^tre. This 
religion, like other forms of worship, requires 
for its full development an organized priest- 
hood, temples, &c. Under the regime of positive 
religion Comte would include the political and 
social side of his system. Hence some of his 
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followers look forward to the establishment of 
an international republic, composed of the great 
western nations of Europe, destined ultimately 
to lead the whole world. Society in this great 
commonwealth will be reorganized on the basis 
of a double direction or control, that of the 
temporal or material authority, and that of 
the spiritual or educating body. Among the 
best-known admirers and adherents of Comte’s 
theories were G. H. Lewes, J. S. Mill, Richard 
Congreve, H. Martineau, and particularly Fred- 
eric Harrison in England; and Pierre Laifitte, 
E. Littr^, and H. Taine in France. — Binuo- 
GRAPHv: Frederic Harrison, The Creed of a 
Layman; Philosophy of Common Sense; H. 
Ellis, What Positivism Means; A. J. Balfour, 
The Religion of Humanity; L. Ldvy-Bruhl, La 
Philosophic d"" Auguste Comte, 

Possession, in English as in Roman law, is 
a thing quite distinct from ownership. Thus 
one man may have the physical possession of 
a thing, and another may have the right of 
possession, or property. Strictly speaking, 
possession denotes merely the state of having 
or holding. Possession may be cither lawful, 
as in the case of a tenant, or unlawful, as in 
the case of a thief; ownership, on the other 
hand, presupposes legality. Natural possession 
exists when the proprietor himself is actually 
in possession. Civil possession is possession 
not by the owner, but by another in his name 
or for his behoof. Actual possession occurs 
when a person enters into lands or tenements 
descended or conveyed to him. Possession in 
law is said to exist when lands, &c., have de- 
scended to a man, and he has not actually 
entered into them. 

Post-impressionism, a term used to de- 
scribe a group of modern movements in art 
wdiich together constitute a revolt against the 
ideals and methods of impressionism (q.v.), in 
that their aim is not the reproduction of the 
visual appearance of nature, but the combina- 
tion of natural forms with a new and inde- 
pendent reality. In other respects the various 
forms of post-impressionism differ widely. The 
initiators of the movement fall into two main 
groups, those chiefly occupied with problems of 
form and design, and those who primarily use 
art to provide symbols for expressing emotion. 
In the first, the dominant figure is Paul Cezanne 
(1849-1906), whose aims were described by 
himself as those of “ remaking Poussin in 
accordance with nature ”, and of “ making of 
Impressionism something solid and durable 
Nature for him was simply a starting-point. 
Contemplation of her, he held, led to percep- 
tion of an underlying organic connection between 
visible forms, which it was the painter’s work 
to realize on canvas, and so to attain coherent 


design. An essential characteristic of nature 
being the third dimension, on the expression 
of this Cezanne laid great stress. He sought 
to record all the subtle colour variations in his 
subject, especially those due to objects being in 
different positions in space or in different rela- 
tions to the source of light; and in this way 
not only defined individual forms, but fixed 
their position in space in relation to each other. 
The aims and methods of Cdzanne have in- 
fluenced, directly or indirectly, a large part of 
modern art. Among his most prominent modern 
followers are Marchand, Derain, and Segonzac. 
Another interesting figure, particularly admired 
by the Cubists, is Georges Seurat, whose success 
in uniting solid forms into monumental design 
was obscured by his practice of painting in 
round spots of pure colour, a method known as 
divisionism and based on impressionist ideas. 
The second group is typified by Paul Gauguin 
(1848-1903), whose restless and excitable tem- 
perament drove him to Tahiti and more remote 
islands, where he died. From an early impres- 
sionist phase he developed a boldly decorative 
art of rich colour, which aims at expressing 
the feelings inspired in the painter by his sur- 
roundings. Similar in outlook was Vincent 
van Gogh, a Dutcliman settled in France, who 
united with a design which owes much to 
Japanese influence, vivid colour, which seeks 
not to mimic nature but to express his emotions. 
The first well-marked group to develop from 
these beginnings was that of the stfmboHstes, 
who hold that the aim of painting is the expres- 
sion of an idea. Their most distinguished living 
representatives are I’aul Serusier and Maurice 
Denis. Another group, influenced in part by 
the decorative and symbolic art of Gustave 
Moreau, includes Henri Matisse, whose arbitrary 
use of colour and bold distortion of forms won 
for the group the nickname of les fauves (the 
wild men). In reaction against these extrava- 
gances, as much as against impressionism, is the 
concern with solid form and with its arrange- 
ment into abstract designs of Cubism (q.v.), in 
which movement Pablo Picasso is the chief 
figure. Contemporary, but quite different in 
character, is Futurism (q.v.), an attempt to 
express pictorially sensations of movement and 
growth. Similar to cubism in its use of geometric 
fonns, and to futurism in its insistence that art 
should be a reflection of contemporary life, is 
the English Vorticist movement. This is based 
on the idea that the artist has a general concep- 
tion of relations in the universe, which is his 
vortex, through which ideas pass and take con- 
crete shape therefrom; just as by substituting 
definite quantities for algebraic symbols in the 
general equation of a circle, a particular circle 
is obtained. In practice t he Vortieists have been 
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mainly concerned with a rather mechanical 
presentment of underlying structure. — Bibijo- 
gkaphy; W. H. Wright, Modern Painting; 
R. Fry, Vision and Design; C. Bell, Since 
Cezanne, 

Postmaster- General, the chief executive 
head of the postal and telegraphic systems of 
Britain. He is usually a member of the Cabinet, 
and exercises authority over all the departments 
of the postal and telegraphic systems, including 
money orders, savings bank, insurances, and 
annuities. 

Post-obit Bond, a bond given for the purpose 
of securing to a lender a sum of money on the 
death of some specified individual from whom 
the borrower lias expectations. Such loans are 
not only generally made at usurious rates of 
interest, but usually the b(3rrower has to pay 
a much larger sum than he has received, in 
consideration of the risks the lender runs in 
the case of the obligor predeceasing the person 
from whom he has expectations. If, however, 
there is a gross inadequacy in the proportions 
amounting to fraud, a court of equity will inter- 
fere. 

Post Office. The earliest reference to a 
regular postjil system in England is found in 
the statutes of Edward III. Royal messengers 
were then employed as letter-carriers, and this 
developed until the post oflice became an esta- 
blished department of Government activity. 
Sir Brian Tuke (15.‘h‘J) was the first Postmaster 
of whom we have any record. In 15441 a post 
was established by which letters were carried 
from London to Edinburgh, taking four days 
for the journey. Postal services between Scot- 
land and England were greatly improved during 
the reign of James I, and a Continental service 
was instituted. Lord Stanhope was appointed 
Postmaster for Britain in 1007, and in 1019, 
while he held office, the new post of Postmaster 
for foreign parts was created, to which Matthew 
de Quester was appointed. Merchants continued 
to use their private and local posts and carriers 
until the beginning of the reign of Charles I, 
and the universities and large towns organized 
systems of their own. The king forbade the 
use of these private ventures, reformed the 
national system, and claimed the revenue. A 
penny post within the London area was insti- 
tuted in 1683. During the reigns of William III 
and Anne many improvements were introduced 
into the postal system, but from that time 
until the middle of the nineteenth century 
there was little change. 

Sir Rowland Hill, the author of the post-office 
system as we know it to-day, outlined his 
schemes in a pamphlet (Post OJftce Reform) 
which he published in 1837. In those days 
postal charges were so high that Daniel O’Connell 


complained that Irish labourers in England had 
to spend one-fifth of their week’s wages every 
time they wrote to their people at home and 
got an answer back. There were large districts 
in England where the postman was never seen, 
and the major part of the correspondence of the 
country did not pass ihrough the post office. 
Sir Rowland Hill noticed that the revenue of 
the post office continued to diminish instead of 
increasing with the population and wealth of 
the country, and suggested the introduction of 
the penny post throughout the country as a 
means of incrcjising the revenue. His analysis 
of the figures avjiilable from the London district 
post and the money collected throughout the 
country showed the piobable average cost of 
receipt, transmission, and delivery of a letter 
as 0*84 of a penny, of which one-third went to 
meet transmission charges and two-thirds col- 
lection and delivery. He developed his proposals 
in later pamphlets, and tried repeatedly to get 
facilities to study postal affairs from inside, but 
every endeavour to obtain an entry to the post 
office for this purpose was prevented, and his 
study of the system had to be confined to the 
perusal of the figures in Government Blue books. 

The scheme outlined by Sir Rowland Hill was 
adopted, and on lOth Jan., 1840, the uniform 
rate of one penny for a half-ounce for prepaid 
letters came into operation. The success of this 
scheme was largely contTibuted to by the intro- 
duction of adhesive postage-s+amps, referred to 
in 1837 by Hill, before the Commission appointed 
to inquire into the working of the post office, as 
“ bits of paper just large enough to bear the 
stamp and covered at the back with a glutinous 
wash ”, but believed to be the idea of James 
Chalmers, of Dundee. 

The opposition of the Government and civil 
servants to reform of the postal system was of 
such a character that 'Phe Times of IGth March, 
1839, said, “ it wars the cause of the whole people 
of the United Kingdom against the small coterie 
of place-holders in St. Martin’s-lc-(Jrand and its 
dependencies ”. Despite the earnest endeavours 
of the postal staff, who had the deep-rooted 
opposition to all reform which is apt to be 
characteristic of civil servants, the scheme could 
not be made a failure, and even the dismissal 
of Hill by Sir Robert Peel in 1841, leaving the 
opponents of the measure in full possession of 
the machine and wdth every facility to increase 
the cost of its working, which they delighted in 
doing, did little to reduce the enthusiasm of the 
British public for postal reform, their faith in 
Sir Rowland Hill, or the success of his scheme. 

The adoption of postal carriages on the rail- 
wrays greatly facilitated the handling of corre- 
spondence. These carriages arc fitted with an 
apparatus in which letter-bags are collected 
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while the train continues on its journey, and This scheme was terminated six years later, but 


the letters are sorted in the van by the travelling 
staff. The reduction of the cost of carriage, the 
great increase in the rapidity of transmission, 
the immense development of commerce, together 
with the increase of population, have had the 
effect of enormously multiplying the work done 
by the post office. In 18.39 the total number of 
British letters conveyed through the post office 
was estimated at about 76 millions; in 1921-2 
it had reached 3.350 millions, in addition to 
which 500 million post cards, 1150 million 
‘ printed papers ’, and 190 million newspapers 
were transmitted. 

The power possessed by the Secretaries for 
State to issue warrants to open or to detain 
correspondence passing through the post office 
has been the cause at different times of popular 
agitations, notably in the case of Mazzini’s 
letters in the summer of 1844. Such warrants 
are only issued for two purposes: “the further- 
ance of criminal justice ”, and “ the determina- 
tion of the designs of persons known or sus- 
pected to be engaged in proceedings dangerous 
to the State or deeply involving British interests”. 

The development of the whole postal service 
we know to-day was a very gradual process. 
One after another of the departments of activity 
was added after, frequently long after, there 
was a manifest public demand. Letter cards 
were introduced in 1892, after they had been 
in use for many years on the Continent, where 
they were very popular. In 1870 post cards 
were provided by the post office, but only one 
kind of card was permitted until the stationers’ 
complaints were met by allowing private persons 
to have their own cards stamped at Somerset 
House. The use of reply post cards dates from 
1893. The popularity of picture post cards has 
contributed considerably to the great increase 
in post-card traffic. The inland parcels post 
was inaugurated in Aug., 1883. The registered- 
letter system provides all the measure of safety 
in transit required for ordinary correspondence, 
but its use by financial houses to dispatch large 
quantities of bank notes from branch offices to 
their head-quarters has led to some cases of 
theft. An Imperial Penny Post was instituted 
on Christmas Day, 1898, between most of the 
countries within the Empire and the Motherland. 
South Africa and Australia adopted the scheme 
later, and by 1911 the idea had become a 
reality. 

The money-order scheme was instituted in 
1792 to give safe conveyance of money to 
soldiers and sailors. At that time it was thought 
that it was not legal for the post office to under- 
take money-order business, and the system was 
run as a private venture by six officers of the 
post office known as ‘ Clerks of the Roads.’. 


the money-order department continued as a 
private business in the hands of three post- 
office clerks as ‘ Stow and Company ’. In 1838 
the sole remaining partner of this concern 
was bought out by the Government with a 
pension of £400 a year, and since then the 
money-order scheme has been run actually as 
a post-office department. 

The post-oflice savings bank ow^es its origin 
to a suggestion made in 1860 by Charles William 
Sykes, of Huddersfield, which was immediately 
taken up by W. K. Gladstone, who was then 
Chancellor of the Exchequer. An Act of Parlia- 
ment established it in 1861. The scheme has 
been very successful, and the very sensible 
action of starting the school penny - savings- 
bank s^^stcnl in 1892, when the Free Education 
Act was introduced, did much to popularize 
thrift and extend the field of the bank’s acti- 
vities. The total amount credited to depositors 
at the end of the year 1920 was over £266,000,000. 

The telegraph service was started in 1870, 
when telegrams were dispatched at the rate of 
one shilling for twenty words and threepence 
for each additional group of five words; the 
addresses of both sender and receiver were 
transmitted free. In the year 1885 the six- 
penny telegram was introdu(‘ed, with a half- 
penny overcharge for each additional word over 
twelve, with the names and addresses included 
as words. A registered-address system, whereby 
a firm can register a word as equivalent to its 
name and address at a cost of one guinea (now 
£2) a year, was started at the same time. Press 
matter is telcgrai)hed at very cheap rates. The 
telegraph system is a department of the post 
office which does not pay its way. The balanc- 
ing of costs of working with probable business 
docs not seem to an outsider to be a problem 
of such outstanding difficulty as to admit of 
no solution in the fifty years during which the 
department has been in existence. On the 
introduction of telei)hony in 1878 there was 
considerable litigation between the post office 
and the eiirly telephone companies regarding 
the powers conferred on this Government de- 
partment under the Telegraph Act, The post 
office won in these cases, but appeals were 
intimated which never came to trial, because 
amicable working arrangements were made with 
the telephone companies, under which they 
obtained licences to work in particular districts. 
The telephones in the cities of the country 
were worked by a private company and some 
few municipalities — Glasgow, Tunbridge Wells, 
Portsmouth, Brighton, Swansea, and Hull — 
until 1st Jan., 1912, when the whole system 
was nationalized. In spite of the fact that 
there was considerable uncertainty as to how 
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long the Government were going to tolerate 
private enterprise in the telephone business, 
which must have hampered and in many ways 
completely arrested the development of the 
telephone service, the National Telephone Com- 
pany showed that it was possible to run the 
system well and profitably with reasonable 
rates. When the system was taken over by 
the Government, troubled and dissatisfied sub- 
scribers became more and more numerous as 
time went on. It has been said that much of 
the criticism of the department was due to the 
prejudice of British business men against 
nationalization in any form or Government 
interference in business. Whether this be so 
or not, there is undoubted evidence that a new 
and very undesirable spirit of irresponsibility, 
which is to a certain extent characteristic of 
municipal and national enterprise, has entered 
what was previously a business-like and clfi- 
cient machine. 

In 1021 the letter rate was raised to twopence 
for three ounces, and the post-card rate to three- 
halfpence. The immediate effect was a great 
reduction in traffic, which was handled at very 
high cost because the old staff had been re- 
tained. The pictorial post-card business ex- 
perienced a considerable set-back. The irritation 
of the business public was expressed in many 
petitions and much ‘ lobbying ’ at the House 
of Commons. At first, in 1022, when Sir Robert 
Horne was Chancellor of the Kxchcciucr, the 
postal rate was reduced to three-halfpeucc for 
an ounce and the post-card rate to one penny. 

The present rates for the various postal 
services and other interesting information will 
be found in The Post OJJicc Guide, 

Post-office Insurance, a department of the 
British post office, the duties of which include 
the issuing of Government annuities as well as 
of life-assurance policies, first fully organized in 
1805. Annuities, either immediate or deferred, 
payable half-yearly, from £1 up to £100, may 
be purchased for any person of live years of 
age and upwards, and the persons so insured 
have a Government guarantee for the payment 
of the money. Deferred annuities may be pur- 
chased either by a single payment or by instal- 
ments. By paying higher premiums the person 
on whose life the annuity depends may secure 
the repayment to his representatives of all the 
premiums paid up to his death, if that event 
should take place before the annuity becomes 
due. Policies of insurance for sums not less 
than £5, nor more than £100, may be issued 
to any person between the ages of fourteen and 
sixty-five, and the premiums may be paid by 
yearly, half-yearly, quarterly, monthly, or fort- 
nightly instalments, provided no payment be 
less than Is. Complete tables of the premiums 


payable in this department may be seen at any 
local post office. Consult also The Post Office 
Guide, 

Post-pliocene, in geology, the periods follow- 
ing tlie Pliocene, and including the Pleistocene 
(q.v.) and the Recent periods, the latter being 
the first period of the Quaternary era. See 
PosUtertiary, 

Post- tertiary, in geology, the Lyellian term 
for all deposits and phenomena of more recent 
date than the Norwich or mammaliferous crag. 
It is thus equivalent, in ordinary usage, to 
Post-pliocene. Beneath the accumulations of 
the historic epoch, comprising alluvia, peat, &c., 
in process of formation, come prehistoric de- 
posits, the remains in which are older, compris- 
ing stone implements, pile-dwellings, and extinct 
animals, as the Irish deer, mammoth, &c. These 
deposits include in the British area raised 
beaches and submerged peat, showing consider- 
able changes in the eoast-line, and they graduate 
downwards into the accumulations of the Glacial 
epoch. 

Potamogeton (-mo-ge'ton), a genus of aquatic 
plants belonging to the nat. ord. Naiadaccie. It 
has a perfect flower, a four-pointed perianth, 
four sessile anthers, four ovaries, and four drupes 
or nuts. Several species are indigenous to Bri- 
tain, where they are kiiuwn by the name of 
pond-weed. 

Potash, the name originally given to the 
product obtained when a solution of vegetable 
ashes is evaiioralcd to dryness in iron pots, and 
the residue calcined. It derives its name from 
the ashes, and the j>ots (called potash kettles) 
in which the solution was evaporated. In the 
crude state it is impure potassium carbonate, 
and when purified is known as pearl-ash. It 
is used in the making of glass and soap, and 
large quantities of it are now produced from 
certain ‘ potash minerals ’ (especially carnallite), 
instead of from wood ashes. The name potiish 
is often given to potassium hydroxide, KOH, 
which is also tcwiied caustic potash. This is 
either prepared by boiling a solution of potas- 
sium carbonate and then adding quicklime or 
baryta, or by the electrolysis of a solution of 
potassium chloride. It is a while solid, usually 
sold in lumps or in the form of sticks, dissolves 
readily in water, and has a strongly alkaline 
reaction. It changes the colour of many natural 
colouring-matters, and corrodes most animal and 
vegetable tissues. It rapidly absorbs moisture 
and carbon dioxide from the atmosphere. It 
neutralizes all acids, yielding the corresponding 
potassium salts, and is largely made use of in 
the manufacture of soft soap. It is fusible at 
a temperature of mf C. It is used in surgery, 
under the name of lapis camticus, to destroy 
warts and other growths, and to clean the 
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wounds produced by the bites of animals. See 
Potassium* 

Potash Salts, a popular name for a number 
of minerals soluble in water and containing 
potassium chloride, which are in demand as 
agricultural fertilizers. Those commercially 
available are kainite, carnallite, and sylvine; the 
last named is usually much mixed with rock-salt, 
and is sold thus as ‘ sylvinite ’. The potassium- 
content, for trade purposes, is calculated as 
potash. The chief sources are the mines of 
Stassfurt, near Magdeburg, and the Rhine-vale, 
near Mulhouse, Alsace. The yearly output of 
Stassfurt alone amounts to about 550,000 to 
600,000 tons of potassium salts, mostly chloride. 
As the two largest sources of this mineral were 
in German hands during the European War, 
there was a famine in potash for the world 
outside C'entral Europe. The dust from the 
flues of blast-furnaccs was found to contain 
a large proportion of potassium salts, and 
many thousands of tons were used in Britain. 
Nebraska, by extracting supplies from her 
alkali lakes, enjoyed a momentary activity as 
a potash producer, and in 1918 was able to 
ship 150,000 tons. 

Potas'sium (a Latinized term from potash)^ 
a name given to the metallic element obtained 
from potash; discovered by Davy in 1807, and 
one of the first fruits of his clectro-chemical 
researches; symbol, K; atomic weight, 39*10. 
Next to lithium it is the lightest metallic sub- 
stance known, its specific gravity being 0*862 
at the temperature of 60° F. At ordinary tem- 
peratures it may be cut with a knife and worked 
with the fingers. At 32° F. it is hard and brittle, 
with a crystalline texture; at 50° F. it becomes 
malleable, and in lustre resembles polished silver; 
at 150° F. it is perfectly liquid. It is usually 
manufactured by the electrolysis of the hydroxide 
or chloride, and is an important constituent of 
saltpetre, common alum, and most manures. 
Potassium combines very readily with oxygen, 
and is capable of abstracting it from various 
oxygen compounds. A freshly exposed surface 
of potassium instantly becomes covered with a 
film of oxide. The metal must therefore be 
preserved under a liquid free from oxygen, 
petroleum being generally employed. It de- 
composes cold water with great readiness; 
hydrogen gas is evolved and burns with a 
violet-coloured flame, due to potassium vapour 
which is present; the other product is caustic 
potash, which dissolves in the w*ater. Potassium 
chloride (KCl) is known in commerce as ‘muriate 
of potash ’, and closely resembles common salt 
(sodium chloride). Potassium bromide and iodide 
are useful drugs. (For the carbonate and hydrate, 
see Potash*) Potassium bicarbonate is obtained 
by exposing a solution of the carbonate to the 


air, carbon dioxide being absorbed from the 
atmosphere, and crystals being deposited; or it 
is formed more directly by passing a current of 
carbon dioxide through a solution of the car- 
bonate of such a strength that crystals form 
spontaneously. It is much used in medicine 
for making effervescing drinks. Potassium 
nitrate is nitre, or saltpetre* (See Nitre*) Potas- 
sium sulphate (K 2 SO 4 ) is used medicinally as a 
mild laxative, in making some kinds of glass 
and alum, and in manures. The bisulphate 
(KHSO4) is used in calico-printing and dyeing. 
Potassium chlorate (KCIO3) is employed in the 
manufacture of lucifer matches, and is very 
valuable in medicine, especially in ulceration 
of the mouth, for which it is the specific. It 
is a well-known source of oxygen. The bu 
chromate (K^C-rgO^) is used in calico-printing 
and dyeing. Potassium cyanide (Kt'N) is much 
used in extraction of gold from its ores and in 
photography. 

Potato (Solarium tuberosum), a plant belong- 
ing to the nat. ord. Solanaceap, wdiich also 
includes such poisonous plants as nightshade, 
henbane, thorn-apple, and tobacco. We owe 
this plant to western South America, where 
it still grows wild chiefly in the region of the 
Andes, producing small, tasteless, watery tubers. 
The potato was first introduced into hhirope, 
after the conquest of Peru, by the Spaniards, by 
whom it was spread over the Netherlands, Bur- 
gundy, and Italy before the middle of the six- 
teenth century. In Germany it is first heard of 
as a rarity in the time of Charles V. Sir John 
Hawkins, Sir Francis Drake, and Sir Walter 
Raleigh arc all credited with the first intro- 
duction of the tuber into England (1565). 
Although the potato was tolerably widely dis- 
tributed on the continent of Europe before 
its appearance in Britain, it seems to have been 
cultivated more as a curiosity than as an article 
of food, and Ireland is said to have been the 
country in which it was first cultivated on a 
large scale for food. In the course of the eigh- 
teenth century it became a favourite article of 
food with the i)oorer classes in Germany; but 
in France there existed so violent a prejudice 
against it that it did not come into general use 
until towards the end of the century. The 
potato is a perennial plant, with angular her- 
baceous stems, growing to the height of 2 or 
3 feet; leaves pinnate; flowers pretty large, 
numerous, disposed in corymbs, and coloured 
violet, bluish, reddish, or whitish. The fruit 
is globular, about the size of a gooseberry, 
reddish-brown or purplish when ripe, and con- 
tains numerous small seeds. The tubers, which 
furnish so large an amount of the food of man- 
kind, are really underground shoots abnormally 
dilated, their increase in size having been greatly 
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fostered by cultivation. Their true nature is 
proved by the existence of the ‘ eyes ’ upon 
them. These are leaf-buds, from which, if a 
tuber or a portion of it containing an eye is 
put into earth, a young plant will sprout, the 
starchy matter of the tuber itself supplying 
nutriment until it throws out roots and leaves, 
and so attains an independent existence. The 
potato succeeds best in a light sandy loam 
containing a certain proportion of vegetable 
matter. The varieties are very numerous, 
differing in the time of ripening, in their fonn, 
size, colour, and quality. New ones are readily 
procured by sowing the seeds, which will pro- 
duce tubers the third year, and a full crop the 
fourth. But the plant is usually propagated by 
sowing or planting the tubers, and it is only in 
this way that any one variety can be kept in 
cultivation. Like all plants lliat are extensively 
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cultivated, and under very different circum- 
stances of soil, climate, and artificial treatment, 
the potato is extremely subject to diseases, 
among the more important of which arc blight 
{Phyt02)hthora mfestans) and wart-disease {Chry- 
sophlyctis cndobiotica), (See articles Phytophthora 
and Chytridinecc,) The potato is also attacked 
by various insects, the most destructive being 
the Colorado beetle. The tubers consist almost 
entirely of starch, and being thus deficient in 
nitrogen, should not be too much relied on as 
a staple article of diet. Potatoes are extensively 
used as a cattle-food, and starch is also manu- 
factured from them. A coarse spirit (Berlin 
spirit, British brandy) is also obtained from 
them by distillation, the starch being converted 
into sugar by means of malt or sulphuric acid, 
and fermentation set up. 

Potato Frog-fly (Chlorita soldni), an insect 
which injures the potato plant by sucking its 
juice, allied to the cuckoo-spit fly, and belonging 
to the ord. Hemiptera. 

Potchefstroom (pot'shef-strdm), the oldest 
town in the Transvaal, on the Mooi River. 
It was founded by Hendrik Potgieter in 1838, 
and was at one time capital of the Boer Re- 


public. In 1880 Cronje besieged the British 
garrison of 250 men, who capitulated just after 
an armistice had been arranged by the Boer 
leaders. During the Boer War (1899-1902) 
Colonel B. T. Mahon took the town without 
opposition (June, 1900). Pop. 10,000 (white). 

Potemkin (pot-yorn'kin), Gregory Alexandro- 
vitsh, Russian general and statesman, a favourite 
of the Empress Catherine II, born in 1739, died 
in 1791. One of the conspirators who brought 
about the dethronement of Peter III in favour 
of his wife Catherine II, he attracted the atten- 
tion of the empress and became her favourite. 
For a period of more than fifteen years he 
exercised a boundless sway over the destinies 
of the empire. The partition of Poland was 
tluc to his inlliience. In 1783 he suppressed the 
khanate of the Crimea, and annexed it to Russia. 
Ill 1787, being desirous of expelling the Turks 
from Europe, he stirred up a new war, in the 
<*ourse of which he took Otshakov by storm 
(1788). 

Potential, in physics and electrical engineer- 
ing, a (piantity the rate of variation of which 
from point to point determines the tendency 
towards motion of some physical entity, such 
as a material body, a charge of electricity, or 
a magnetic pole. Potential is thus analogous 
to temperature in heat conduclion, and to pres- 
sure in the motion of fluids. 

Electric Potential . — A general account of the 
properties and methods of n .'asurement of poten- 
tial in electrical sei<jnee is given in the articles 
Electricity \ Electromotive Force; Voltmeter. We 
give here a somewhat fuller account of the 
theory of the electrostatic potential. The simplest 
case is that in which the electric field is due to 
a single charge concentrated at a point A. By 
Coulomb’s liaw, the force on a unit positive 
charge at P, due to a charge of q units at A, is 
qjr^, where r - AP, the medium being air, and 
the units electrostatic. If the charge at A is 
kept fixed, and the unit charge moves from 
P to Q, the work done by the electric force 
between the charges is independent of the path 
taken between 1* and Q. If it were not so, and 
if more work were done on the unit charge in 
a path PEQ than in another path PFQ, then 
we could let the unit move along PEQ and 
carry it back along PFQ, so securing a cer- 
tain surplus amount of work, contrary to the 
Principle of the Conseia^ation of Energy. The 
potential at P is defined to be the work done in 
moving the unit from P out of the field altogether, 
i.c. to infinity. Taking the path along the pro- 
longation of AP, we find for this work the 
integral of {qlr^)dr, from r to infinity, which 
is qjr. The potential at P due to q units at A 
is therefore qlr. When there is any number 
of charges producing the field, q^ at A, at B, 
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Soc.y the potential at P is proved in a similar 
way to be gJAP + + • • • • 

If the unit charge moves from P to a point 
Q very near P, the work done is F X PQ, where 
F is the component, along PQ, of the force at 
P. By definition, this work is the fall of poten- 
tial from P to Q, say Vp — Vq. Hence 
F = (Vp — Vq)/PQ; or, in words, the compo- 
nent force at P along PQ is the rate of fall of the 
potential per unit length in the direction PQ at P. 
If X, Y, Z are the components, in the directions 
of the rectangular co-ordinate axes, of the elec- 
trie intensity, or force on a positive unit, at P, we 
have therefore X == —d^ldx, Y = —dV/dy, 
Z = -^dYfdz. The intensity at P is a vector 
having, in general, a definite direction and 
magnitude. An equipotential surface is a surface 
at every point of which the potential has the 
same value. At any point on such a surface the 
eompoikent force in any direction tangential to 
the surface is zero, and the intensity is there- 
fore normal to the equipotential surface, i.c. 
the Knes of force are perpendicular to the equi- 
potential surfaces. 

There are some important differential equa- 
tions connecting the potential with the distri- 
bution of electricity in a static field. One of 
the simplest methods of obtaining these equa- 
tions depends on a theorem due to Gauss, which 
states that the surface integral of the outward 
normal component of the electric intensity, taken 
over any surface, is equal to the algebraic sunt 
of the charges within the surface, multiplied by 
4Tr. The meaning of the theorem may be seen 
by taking the very simple case of a single charge 
q at the centre of a spherical surface of radius r. 
In this case the normal component of the inten- 
sity is the whole intensity <//r*, and the surface 
integral is the integral of (r//r‘'*)dS, or qjr^ into 
the integral of dS, i.e. (r//r*)(47rr®) or 47r</. The 
general case admits of an interesting physical 
proof. Suppose the spae^ within any surface to 
be occupied by liquid. Suppose also that at the 
point A of the space there is a source (such as 
the mouth of a pipe of negligible volume, led 
in from outside) from which 4fKq units of volume 
of liquid issue per unit time. The liquid being 
incompressible, the volume 4mq per unit time 
must cross any surface surrounding the source. 
The liquid moves radially from the source; if 
V is its velocity at distance r, the volume cross- 
ing per unit time the surface of the sphere of 
radius r with its centre at the source is 4Tcr®u. 
But this is 47 t</, so that v = qjr^. The velocity 
in the hydrokinematieal problem is therefore the 
same in magnitude and direction as the force in 
the electrostatic problem. Consider now the 
surface with which we started. The volume of 
liquid crossing the element dS of this surface 
per unit time is the volume of a thin cylinder 


of base dS, and height v cos6, where 0 is the 
angle between the directions of r and the out- 
ward normal. Hence the integral of v cosOdS, 
i.e. of {qlr^)cosOdS, is 4nq; which is the theorem 
of Gauss for this case; the general case follows 
by addition. We can apply the theorem to 
a small rectangular solid with one corner at 
P(*i;, y, z) and with dac, dy, dz for its edges. The 
contributions to the surface integral can be 
taken separately for the six faces of the solid. 
The normal component of the intensity (in the 
direction outwards from the surface) is, at the 
a?-face through P, -f-dV/dai. The value of this 
function (dV jdx), when x is changed to aj -j- dx, 
is dV jdx + {d^y I dx^)dx, by the theorem /(a? -f h) 
== f{x) + hf'(x), which is approximately true 
when h is small (see Taylofs Theorem), For the 
faces X and x -f dx, the outward normals are 
in opposite directions, so that the contribution 
to the surface integral from the a?-fac*e is 
(dV ldx)dt/dz, and that from the x dx face is 
(—dV ldx)dydz — (d^\ jdx^)dxdydz; and the net 
contribution from the two faces is —{d'^V fdx^) 
dxdydz. The whole surlaee integral is there- 
fore -(d^V/dc^ -f- d2V/d*/2 + d^y ldz^)dxdydz. 
This is equal to the charge within the volume 
element, multiplied by 4tc; or it is equal to 
^Tzpdxdydz, where p is the volume density of 
charge at {x, y, z). We thus obtain Poisson'' s 
equation d^y I dx^ + d^y jdy^ 4 d^yjdz^ 4 47rp = 0. 
In a region where there is no charge p •— 0, and 
the equation becomes d^y jdx^ 4 d^y jdy^ 4" 
d^V/ds* “ 0, which is Laphwe\s equation (q.v.). 

In the very important case of a distrilmtion 
of charge in a thin layer over a surface, with 
surface density (charge per unit area) c, we can 
apply the theorem of Gauss to the small cheese- 
shaped volume bounded by two elements of area 
parallel to the clement dS of the charged surface 
(one element outside the surface, the other 
within it), and by lines perpendicular to dS 
joining the edges of the two elements. These 
joining lines may be taken so short that, in the 
limit, only the elements parallel to dS contribute 
to the surface integral. We thus lind the surface 
equation dV/dn^ 4 dV/dWa -f 4tco — 0; where 
dn^ and dUz are elements of length along the 
normal, one drawn inwards and the other out- 
wards, and both in the direction away from the 
surface. In a field containing volume and sur- 
face distributions, the potential itself is con- 
tinuous everywhere; its first derivatives with 
respect to x, y, and 2 arc also continuous at 
points of finite volume density; but, at a sur- 
face on which there is a surface distribution, 
a first derivative, such as dV/dar, has not the 
same value at a point just within the surface 
as it has at an infinitely near point just outside 
the surface. The derivative in any direction 
lying in the surface is continuous across the 
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surface, but the normal derivative changes in 
value abruptly ^ the amount 4710 , this con- 
clusion being the immediate interpretation of 
the surface equation. 

In a conductor, electricity is free to move; 
hence, if there is equilibrium, the distribution 
must be such that, at every point in the sub- 
stance of the conductor, the intensity is zero 
and the potential therefore constant. Poisson’s 
equation then shows that the volume density 
is everywhere zero; also, since the first deriva- 
tives of the potential are continuous (being 
zero), there is no surface density at any point 
actually within the substance of the conductor. 
If the conductor is hollow, the potential in the 
internal space can be shown to be constant, 
and equal to the potential of the conductor. 
One method of proving this depends on the 
very important property of Laplace’s equation 
that, within a given region, it has only one 
solution taking a given value at the boundary 
of the region. If V --- C at every point of the 
boundary, then V ~ C is one solution for the 
internal space satisfying Laplace’s ecpiation and 
the boundary condition; V — C is therefore the 
solution. It follows that the charge on a con- 
ductor, whether solid or hollow, resides entirely 
on the outer surface. The density of the surface 
charge is given by the surface equation, which 
in this case takes the simplified form dVjdn ~ 
~47ro, since, along the inxmrd normal, the rate 
of variation of V per unit length is zero. 

As a simple but important example of the 
application of Laplace’s equation and the sur- 
face equation, take the ideal case of a conductor 
bounded on one side by an inlinitc plane surface, 
the equation of which we may take to be s — 0. 
Let z be negative in the conductor itself. The 
potential V in the field (where s is positive) 
does not depend on x or ?/, so that V is a func- 
tion of z only, and d^\ ^ 0; the solution 

of this equation is V =- As + 13. The value of 
13 is immaterial; the value of A can be expressed 
in terms of the surface density a. For we have 
here d\ jdn ^ dVfdz — A, so that A — — 47ra, 
and V — — 47 ca 3 B. The intensity at any 

point is in the s-dircetion, and its value — dV/ds 
is 47to. The intensity is therefore the same at 
all distances from the charged surface. If there 
are Uvo plane conducting surfaces, parallel to 
each other, say z == 0 at potential V<, and z -- d 
at potential Vj, then V ^ Vo + (Vj — Vq) s/d, 
for this satisfies Laplace’s equation and the sur- 
face conditions. At s — 0, 47ra -= — (Vj— Vo)d; 
and at 2 = d, 47ro == +(Vi - Vo)/d, since, in 
the latter case, dV/dn = -^dMjdz, The intensity 
at any point in the field, i.e. between the surfaces, 
is --dXIdz, or (Vj — Vo)/d. Half of this force 
on the exploring unit is obviously due to the 
repulsion of one plane, half to the attraction 


of the other. We can therefore calculate the 
force with which an area A on z = d is attracted 
to the other plane. For the charge on the area 
A is cA, or A(Vi ~ Vo)/47td, and the intensity 
due to the distribution on 2 = 0 is (Vj — Vo)/2d. 
The force on A is therefore A(Vi - Vo)2/(87rd*). 
The action of one of Lord Kelvin’s electrometers, 
the guard-ring or attracted disc instrument, is 
based on this formula. 

It will be observed that the density a, for a 
given difference of potential between the oppos- 
ing conductors, is inversely proportional to the 
distance d between them. This is the principle 
of condensers. The capacity per unit area of the 
arrangement is defined to be the ratio of the 
charge per unit area on either surface to the 
difference of potential; it is therefore a/(Vi — Vo) 
or l/(47rd). 

For the investigation of potential problems 
when the bounding surfaces of the field arc 
curved, it is convenient to transform Laplace’s 
equation to an equivalent equation in terms of 
appropriate co-ordinates. The transformation is 
etusily made with the help of the theorem of 
(hmss. In a few important cases, conditions of 
symmetry enable us to reduce the equation to 
a particularly simple form. For example, let 
the bounding surfaces be two of a family of 
concentric circular cylinders, and let V have 
the constant values V© at the inner surface 
r a, and V, at the outer surface r ~ 6. The 
potential in the field will b a function of r 
only, if we assume the cylinders to be infinitely 
long. Applying the theorem of Gauss to the 
volume bounded by any two cylinders of the 
family, and by two planes at unit distance 
apart and perpendicular to the common axis, 
we find that 27rrdV/dr has the same value at 
the two cylindrical surfaces, so that rdV/dr is 
constant, equal to C, say. Thus dV/dr — C/r, 
and V — C log,r -f D. The constants are found 
from the surface conditions V© - C log^o + D, 
and Vi — (’ log, 6 4- D. The value of C is there- 
fore (Vj — V„)/log^, (/>/«). If a is the surface den- 
sity at r — 6, then 47^0 — —dVjdn — dV /dr, 
for r -- b; or 471:0 ^ C/6. The capacity per unit 
kngth == charge 4- potential difference = 
o*27c6/(Vi — V©) — V©) = the 

reciprocal of 2 log, (6/a). 

Gramtutional Potcntial.~Thc law of gravita- 
tion being of the same form as the law of force 
between electrified particles, calculations of 
attractions between material bodies can be 
made to depend on a gravitational potential. 
The potential due to a mass rn may be taken 
to be m It as in the electrical cfise, and Poisson’s 
equation still holds good. The gravitational 
potential is therefore the potential energy of 
unit mass, xmth sign changed. Matter is found 
in distributions of finite density per unit volume; 
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surface density does not occur, so that the first 
derivatives of the potential are everywhere con- 
tinuous. As an illustration, consider the poten- 
tial of a sphere of radius a, and uniform density 
p. Apply the theorem of Gauss to the region 
within a concentric sphere of radius r, where r 
is less than a. From symmetry, the potential 
is a function of r only, and we have —4iTzr^dV Idt 
= 4iKp‘4m:r^ IS, or dVjdr ~ -~47rpr/3, and 

V = — 27rpr*/3 + C. The constant C may be 
determined by calculating the potential at the 
centre, which is tlie integral of 4nr^dr-plr, or 
27Tpa®, Hence V, at any internal point, — 
27Tpa® — 27rpr*/3. For an external sphere r, the 
theorem of Gauss takes the form —4sTzr^dW jdr — 
47rp.47ra®/3, so that dNjdr — — 4Tcpa*/(3r*), and 

V = J‘47rpa*/r M/r, where M is the mass of 
the sphere. No constant is needed, for the 
potential (the sum of such terms as gjAP) 
obviously vanishes when P is infinitely distant 
from every such point as A. It may be verified 
from the values found for V that V and dV j dr 
are continuous at r == a; these conditions might 
have been used as the basis of alternative 
methods of treating the problem. It should 
be observed that the potential (M/r) at an 
external point is the same as if the whole mass 
of the sphere were concentrated at its centre. 
Hence a uniform sphere, and similarly a uni- 
form spherical shell, or one with the density 
a function of the distance from the centre, 
attracts an external body as if its mass were 
all at its centre — a result which is important 
in astronomy. 

Magnetic Potential , — The conception of poten- 
tial is almost as useful for the discussion of 
fields of magnetic force, due to distributions of 
magnets and electric currents, as it is in electro- 
statics. For the development of the theory 
reference may be made to the treatises on 
electricity and magnetism named below. 

Some solutions of Laplace’s equation are 
given in the article Spherical Harmonics, 

Bibliography: F. B. Pidduck, Treatise on 
Electricity; J. H. Jeans, Mathematical Theory 
oj Electricity and Magnetism; J, Clerk Maxwell, 
Electricity and Magnetism; R. A. Houstoun, 
Introduction to Mathematical Physics; Kelvin 
and Tait, Natural Philosophy (the chapter on 
Attraction), 

Potentilla, a genus of herbaceous perennials, 
nat. ord. Rosaceje, found chiefly in the temperate 
and cold regions of the northern hemisphere, 
containing about 120 species. They are tall or 
procumbent herbs, rarely undershrubs, with 
digitate or unequally pinnate leaves, and for 
the most part yellow or white flowers. Several 
species arc British. P, anserlna is also called 
silver-weed, goose-grass, or wild tansy, the 
leaves of which are greedily devoured by geese; 


and P. fragariastrum, barren strawberry. P, 
reptans is a well-known creeping plant with 
conspicuous yellow flowers. The roots of P. 
anserlna are eaten in the Hebrides, either raw 
or boiled. P. Tormentilla is used in Lapland 
and the Orkney Islands both to tan and to 
dye leather, and also to dye worsted yarn. 
It is also employed in medicine as a gargle 
in the case of enlarged tonsils and other dis- 
eases of the throat, and for alleviating gripes 
in cases of diarrhoea. 

Potentlom'eter, an electrical instrument 
which is used for current, pressure, and other 
measurements of high accuracy. It consists 
of a wire divided up into a number of lengths 
of exactly equal resistance all arranged in 
series; the last of them is stretched over a 
calibrated scale divided into 1000 parts. The 
current from a secondary cell passes through 
the wires, and is adjusted by means of adding 
to or taking away from the circuit resistances, 
until there is a drop of electrical pressure of 
one-tenth of a volt over each section of the 
wire. In arriving at this state, the electro- 
motive force obtained from a standard cell is 
balanced against the drop of pressure in the 
instrument over the length of wire correspond- 
ing to the nominal voltage obtained from such 
a cell. After calibration in this way the instru- 
ment is ready for use, and the standard cell 
is disconnected. The use of the instrument 
in association with standard resistances, in 
comparing and measuring the magnitudes of 
resistances, currents, and electrical pressures 
as well as other physical values which can be 
gauged in terms of such electrical units, is 
very common in test-houses and research- 
laboratories. Standard instruments complete 
with standard cell and resistances are manu- 
factured by a number of instrument-makers. 

Poten'za, a province of South Italy, coexten- 
sive with the compartimento of Basilicata, a 
district nearly corresponding with the ancient 
Lucania. It has a short western seaboard on 
the Gulf of Policastro, and a larger eastern 
coast-line on the Gulf of Taranto, and is tra- 
versed by the Apennines. The principal rivers, 
which all flow eastwards to the Gulf of Taranto, 
are the Basento, Agri, Sinni, Cavone, and 
Bradano. Cereals, wines, and oil arc produced. 
The capital is Potenza. Area, 3855 sq. miles; 
pop. (1915), 489,574 (or 127-0 per square mile). 

Potenza (ancient Potentia), a city of 
Southern Italy, capital of the province of 
Potenza, on a hill (2700 feet) near the Basento 
(ancient Casuentus), which rises on Mt. Ariosa 
and falls into the Gulf of Taranto near Meta- 
ponto. Potenza is surrounded by mediaeval 
walls and outworks. 

Potentia, of Roman origin, was successively 
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destroyed by Frederick II and Charles of Anjou. 
It lay lower down the plain at the place now 
called La Murata, where excavation work has 
revealed many archaeological treasures. During 
the earthquake of 1857 the modern town fell, 
and was almost entirely destroyed. Pop. (com- 
mune), about 17,940. 

Pote'rium, a genus of plants, nat. ord. 
Rosaccae and sub-ord. Sanguisorbeae. P. Sanguis- 
orba, or salad-burnet, which grows on dry and 
most frequently chalky pastures, is the only 
British species. It is valuable for fodder, and 
is used in salad. It has i)innate leaves and tall 
stems surmounted by dense heads of small 
flowers. 

Poti (ancient Phasis), a seaport of Georgia, 
in the Kutais district, Transeaueasia, on the 
Rion River and the Black Sea. It htis extensive 
harbour works, and is the seaward terminus of 
the Samtrcdi-l*oti Branch (41 miles) of the 
Transcaucasian Railway, by which it is con- 
nected with Tifiis (193 miles). Its chief export 
is manganese ore from the mines of Tchiaturi. 
Pop. about 21,000. 

The Rion rises between Koshtantau and Kazbek, and has 
a course of loo miles. The Ingur rises in the highest part of 
the Caucasus in South-Western Kutais and enters the Black 
Sea at Anaklia. These two rivers form an enormous delta 
which extends behind Poti as a vast alluvial plain. Poti 
harbour is practioally unapproachable in bad weather, but 
has outer and inner basins protected by concre^ moles, and 
possesses an elevator for loading manganese. There is 1 500 
yards of quayage. 

Pot Metal, an alloy of copper and lead, used 
for making various large vessels employed in 
the arts. Also a kind of stained glass in which 
the colours arc incorporated with the substance 
by being added while the glass is in a state of 
fusion. 

Potocki (po-tots'ki), an ancient Polish family, 
taking its name from the castle of Potok, and 
still holding possessions in Galicia and the 
Ukraine. Among its most distinguished mem- 
bers was Count Ignazy Potocki (1741—1809), 
Grand Marshal of Lithuania before the downfall 
of Poland, and a fellow-patriot of Kosciusko. 

Poto'mac, a river of the United Stales, 
which ri.scs in the Alleghany Mountains and is 
formed by the union of the north and south 
branches about 15 miles below Cumberland, in 
Maryland. It forms the bounda^ between Mary- 
land and Virginia, passes Washington, and after 
a course of nearly 400 miles flows into Chesa- 
peake Bay, being about 8 miles wide at its 
mouth. The termination of the tide-water is 
at Washington, about 125 miles from the sea, 
and the river is navigable by large ships for 
that distance. Fifteen miles above Washington 
the ‘Great Falls’ occur (90 feet), followed by 
a series of rapids over 1 mile in length, with 
a cataract 35 feet high. 


Potosi, a south-western frontier department 
of Bolivia, bordering on Chile and Argentina. 
Traversing the eastern side of the department 
north to south is the eastern branch of the 
Andes (Cordillera dc los Frailcs and Sierras 
de Chichas), The western side is an arid, saline 
waste, belonging to the southern extension of 
the Titicaca basin. East of the Cordillera the 
district drains to the Pilcomayo. The depart- 
ment is mainly devoted to mining, gold, silver, 
copper, and tin being produced. Potosi is the 
capital; other towns are Iluanchaco, Tupiza, 
and Uyuni. Area, 45,031 sq. miles; pop. about 
531,(KK) (or 7*70 per square mile). 

Potosi, a mountain of Bolivia, the ‘ silver 
mountain onee the seat of the richest silver- 
mine in the world, which has been continuously 
worked since its discovery in the sixteenth cen- 
tury. Altitude, 15,300 feet. 

Potosi, a city of Bolivia, capital of the de- 
partment of Potosi, on the northern slopes of 
the Cerro (Mt. Potosi), the highest abode of 
man on the American continent (over 13,600 
feet). In the seventeenth eentury Potosi was 
the largest town in the New World, and had 
a population of from 100,000 to 160,(K)0, plus 
a valuable asset in the richest silver-mine known 
to mankind. There is a massive granite cathe- 
drali a royal mint dating from 1585, and a 
Government house. Potosi was founded in 
1547, and was made a villa imperial by Charles V. 
The Spanish did not evacuate the town until 
1822, although the stiuggle for national freedom 
began in 1810. Owing to the closing of mines 
in the district the city is now in a state of 
decay. Pop. (1918), 29,795. See Sucre, 

Potsdam, a town of Prussia, administrative 
capital of Brandenburg, on the Havel, 17 miles 
south-west of Berlin; served by the trunk line 
to Magdeburg. It is one of the handsomest 
towns in Germany, and is noted for its palaces, 
which until the Revolution of 1918 were the 
residences of the llohenzollern family. The 
principal palace was built in 1660 and remodelled 
in 1750. Immediately in the west, outside the 
Brandenburg Gate (resembling a Roman trium- 
phal arch), arc the palace and park of Sans 
Souci. The palace, a buUding of one story, 
erected under the direction of Frederick the 
Great, has finely laid out grounds, and an 
orangery 330 yards long. In the same neigh- 
bourhood is the New Palace, a vast brick build- 
ing exhibiting much gaudy magnificence. Other 
palaces in the environs are the M-arblc Palace, 
the Charlottcnhof, and the Bahelsherg. Sugar, 
beer, soap, wax-cloth, and optical instruments 
are manufactured, l^oisdam was an unimportant 
place till the Great Elector selected it as a resi- 
dence and built the royal palace in the town 
(1660-71). Pop. 62,000. 
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Potstone (Lapis ollaris), massive talc con- 
taining an admixture of chlorite. Its colour 
is green of various shades; it is greasy and 
soft, but becomes hard on being exposed to 
the air. It derives its name from its capability 
of being made into vases, &c., by turning. It 
was obtained by the ancients from quarries in 
the Island of Siphnos and in Upper Egypt. See 
Soapstone; Steatite; Talc, 

Potteries, The, a district of Staffordshire, 
head-quarters of the English earthenware and 
porcelain manufacture, comprising the towns of 
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- used is unknown, but it was certainly employed 
r in ancient Egypt. Each type of pottery has its 
i appropriate glaze, the most important being the 
:> alkaline glazes of silicate of lime or soda, used 
f in Persian pottery; glazes containing lead; 
t glazes of felspar, very hard and tough, exten- 
1 sively used in China; and salt glazes, from the 
e vapour of sodium chloride, used on stoneware. 
The decoration of pottery in colour also occurs 
I, early in its history. The most primitive method 
i was to paint or daub on natural earths, which 
f in the fire develop a considerable range of colour. 



Burslcm, Hanley, Stoke, Longton, Newcastle- 
under-Lyme, Tunstall, &c., which unite to form 
the county borough of Stokc-upon-Trent. 

Pottery and Porcelain, terms which together 
describe all objects made from clay and hardened 
by heat, porcelain being pottery of which the 
body is vitrified and translucent. The manufac- 
ture of pottery is one of the oldest arts, nourish- 
ing in the most primitive societies. Shaping by 
hand or by pressing into a mould long preceded 
the use of the potter’s wheel; and this has in 
turn been superseded by the use of absorbent 
moulds, into which a fluid mixture of clay and 
water is poured, the latter being absorbed by 
the mould. The most primitive pottery was 
hardened by the sun’s heat, but the use of fire 
soon became general; and kilns for firing were 
known in ancient Egypt, modern improvements 
mainly consisting in the enlargement of kiln 
capacity and more even distribution of heat. 

When glaze (a thin coating of glass) was first 


I^atcr, substances containing metal compounds 
came into use, applied before the glaze was 
fired, and hence generally called under-glaze 
colours; and in China especially, coloured glazes 
came into use. A subsequent development, 
first perfected in China, was painting with 
enamels on the glaze (on-glaze colours). In 
modern times the use of transfers has largely 
replaced decoration by hand. With colour, 
the use of iridescent metallic films (lustre) was 
combined in Persia and Syria, whence it spread 
to Europe; and since the early eighteenth 
century the use of the precious metals for 
decoration has been widespread, especially on 
porcelain. 

Turning to the production of individual coun- 
tries, each has its own special character and 
beauty. The pottery of ancient Egypt is notable 
for its rich colour, especially for a blue derived 
from copper; while that of classic Greece is 
marked by its distinguished and graceful form. 
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The Greek vases are unglazed, and are either 
black-figured (the earlier type, decorated in 
black on a red' or cream ground) or red-figured 
(the later type, the background being filled in 
with black, leaving the decoration in red). Similar 
in type but far inferior is the contemporary 
Etruscan ware of Italy; and 
though technically very per- 
fect, Roman pottery is artisti- 
cally behind that of Greece 
During the Middle Ages the 
chief centres of pottery manu- 
facture were in the East, 
where the traditions of ancient 
Egypt had to some extent 
survived. Between the fourth 
and the fourteenth centuri(‘s 
there developed in Persia and 
Syria a remarkalile art, of 
which important centres were 
Rhages and Damascus. Its 
productions are marked by 
the application of conven- 
tional floral and figure de- 
signs in colour to a white 
ground, the whole being itmlsh Museum. 
covered with an alkaline glaze, 
with lustre sometimes added. Somewhat later 
came the so-called Turkish pottery, decorat c‘d 
with purely formtal designs in brilliant blues, 
greens, and reds on a white ground. This Eastern 
pottery was later profoundly to influence Eiiro- 
pi'an work. In P(!rsia also was produced a species 
of delicate iiorcelain; but this substance attained 
its highest development in C'hina. There, early 
in the Christian era, a peculiarly hard earthen- 
ware of the stoneware type, with a brilliant 
glaze, was manufactured; and the production 
of this continued in subsequent centuries, espe- 
cially during the Ming dynasty (a.d. 

Therein lay the germ of Chinese porcelain, 
first made during the T’ang dynasty (a.d. (*18- 
907), though the earliest surviving pieces date 
from the Sung period (a.d, 900-1259). The line 
between stoneware and this early porcelain is 
difficult to draw. They arc alike in being vitri- 
fied; but the fired clay of the former is generally 
red or brown compared with the white or cream 
porcelain biscuit, and is rarely translucent. In 
its final form Chinese porcelain consisted of a 
mixture in various proportions of infusible white 
clay (kaolin), fusible felspathic rock (petuntse), 
and quartz (sand), with a glaze of petuntse, and 
is known as true or hard-paste porcelain. The 
earlier porcelain was decorated with glazes of 
various colours, of which the famous Celadons 
(blue- or yellow -greens) are the best knowui and 
highly prized. In the early days of the Ming 
dynasty there was a great improvement in 
whiteness and translucency; and partly under 


Persian influence the use of painted decoration 
under the glaze developed. By the fifteenth 
century the well-known blue-and-white ware 
and the use of under-glaze red had attained 
perfection, likewise the egg-shell and perforated 
porcelain; and towards the end of the sixteenth 
century the use of enamel on-glaze colours 
appeared. After a brief period of decline a 
revival began with the reign of K'ang-Iisi (1662- 
1722), which lasted to the end of the eighteenth 
century. From this period date some of the 
finest examples of Chinese work. Older methods 
of decorat ion were reviv(‘d and new’ ones invented, 
such as powder-hluc grounds, peacock-blue, au- 
bergine-purple, iron-rust, and tea-diist glazes, 
find the schemes of oii-glaze colours known as 
fnmille vertc (wherein green enamel predominates) 
and famille rose (mainly rose and purple). 

In Japan, under Chinese influence, the manu- 
facture of porcelain became important in the 
seventeenth century. Notable types are: the 
Kakiemon ware, sparsely decorated on a white 
ground wdth floral sprays, birds, and animals 
in red, blue, and green, sometimes cfdicd Jmari 
w’fire from the place whence it was exported to 
Europe; old Jmari wnr(‘, with more crowded 
decoration in blue, Indian red, and gold; llirado 
ware, wdlli figure subjects in pale-blue; and 
AV/grt por(*elnin, noted for the brilliancy of its 
colour. 

Meamvhile in Europe, where the potter’s art 
had languished, contact ■w”Vh the East pro- 



duced a reviv^al. In fourteenth -century Spain 
Uispano-Moresque pottery appears, marked by 
a brilliant, oi)aquc, while glaze (made by mixing 
tin oxide with a lca<l ghize), and by decoration 
with geometrical and foliage patterns often 
enclosing heraldic devices, con\bincd sometimes 
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with lustre. This ware inspired in the fifteenth 
century the majolica of Italy, in which tin glaze 
formed the ground for painted decoration with 
or without lustre. The chief centres of manu- 
facture were Deruta, Gubbio, Urbino, and 
Faenza, each using a characteristic type of 
decoration and colour. In the sixteenth cen- 
tury the use of pictorial decoration reproducing 
paintings and engravings became general, and 
began a decline from which there was no re- 


ing to porcelain, in which were made the familiar 
imitations of Greek and Roman ware, with orna- 
ment in relief. 

The influence of the East is traceable in all 
European pottery, but it is most evident in 
porcelain. In Saxony, at the beginning of the 
eighteenth eentury, Bottger produced a porce- 
lain akin in appearance and character to that 
of China, which formed the basis of Meissen 
(incorrectly called Dresden) ware. The early 



1, Stamnos inscribed with name of artist Polymotos. 2, Amphora by same artist. 3, Krater, Aretine 
ware, first century B.C, 4, Oinochoe. 5, Kylix, 508 B.c, 6, Vase from Southern Gaul, a.d. 40-70. 


covery. Elsewhere in Europe progress is marked 
by the work of Bernard Palissy in France, 
which is, however, only a perfected type of 
ordinary pottery; but in the seventeenth and 
eighteenth centuries France became the centre 
for the production of faience, a tin-enamelled 
ware gaily and tastefully decorated in floral 
and grotesque patterns. In Germany the manu- 
facture of brown and grey stoneware, decorated 
in relief, developed; and in Holland about 
1600 appeared the tin-enamelled Delft ware, 
generally decorated in blue, which was ex- 
ported in large quantities and had many imi- 
tations in other countries. In seventeenth- 
century England, for example, Bristol and 
Liverpool were centres for such imitations. 
In Staffordshire, however, a native pottery 
art grew up, represented by the white-and- 
drab salt-glazed ware, and by an earthenware 
made white in substance by the use of selected 
clays. In this development Josiah Wedgwood 
played a prominent part. Well known is his 
Jasper ware, an unglazed pottery approximat- 


pieces imitated Chinese models in form and 
decoration; but from 1760 to 1775 a distinctive 
style evolved, at first resembling Imari porcelain, 
then uniting rococo curv^cs and fantastic orna- 
ment with painted scenes in the manner of 
contemporary artists. Other characteristic pro- 
ducts were small figures or groups in biscuit or 
colour. Meanwhile in France, at Rouen and St, 
Cloud, a substance had been manufactured re- 
sembling porcelain in its translucency, but which 
was virtually glass holding clay in suspension. 
This is artificial or soft-paste porcelain, the 
material of all earlier French porcelain. At 
Chantilly charming work inspired by Imari 
ware was produced in this material; but it 
was the factory founded in 1740 at Vincennes 
and afterwards moved to Sevres which became 
the chief centre of production. After a brief 
period of submission to Eastern influence the 
porcelain of Sc^vres first shows a style of rococo 
curves and fantastic ornament, then one of 
greater restraint in form and decorative motives 
under the influence of classic art. At the same 
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time, by the use of colours (notably the rose 
du Barry) and gold, its decoration became 
increasingly lavish and ostentatious. Other 
characteristic products were the charming statu- 
ettes in biscuit, from models by leading sculptors 
of the day. In 17GIJ the secret of true porcelain 
was discovered; and this tended ultimately to 
displace other types, and to hasten the artistic 
degeneration which had already begun. In 
direct imitation of French work were the por- 
celains of eighteenth-century Italy, typified by 
that of Capo-di-Montef whence in turn came 
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1, Dresden, 1796 and 1709-12. 2, Berlin. 3, Florentine. 
4, St.-Cloud. 5, Chantilly. 6, Capo-di-Monte. 7, Sdvres, 
o, Bow, two forms. 9, Worcester. 10, Chelsea, three forms. 
II, Swansea. 12, Coalport. 13, Plymouth. 14, Derby, 
three forms, last Crown Derby mark 1780. 15, Bristol, one 

mark about 1773. 16, Copeland. 


many of the models and workmen for the 
factory at Buen-Betiro, near Madrid. 

In England the earlier porcelains arc typified 
by those of Bow and Chelsea, which arc of soft- 
paste, and in form and decoration owe every- 
thing to Eastern and Continental influence. 
The two factories were ultimately absorbed by 
the Derby factory, whose products mark no 
artistic advance, but reflect the growth of the 
neo-classic movement. At Worcester, also, 
foreign influence was strong, and there was 
first developed the method of transfer printing. 
About 1800 Spode perfected a method of pre- 
paring porcelain by using bone-ash in place of 
glass, and henceforward this became the dis- 
tinctively English porcelain, which is easier to 
handle and less fragile than the older soft-paste. 
The nineteenth century has seen immense growth 


in the scale of pottery manufacture, but has 
produced little but mechanical and inferior 
repetitions of earlier designs. — Bibtjography; 
Technical: A. Brogniart, Traite des arts cera- 
miques; W. Burton, Porcclaw, Descriptive and 
Historical: H. B. Walters, AncieiU Pottery; 
1). E. Forlnum, Majolica; M. L. Solon, Old 
French Faience^ Ancient Art StonezvarCy and Old 
English Porcelain; A. H. Church, English 
Earthenware; S. W. Bushell, Oriental Ceramic 
Art; E. S. Auseher, French Porcelain. 

Pottery Manufacture. The successful manu- 
facture of pottery is to-day a highly scientific 
process requiring the greatest care and special 
knowledge of eliemistry, engineering, and fac- 
tory administration. 

The general term ‘pottery’ includes earthen- 
ware and ehinaware. The firoeesses of manu- 
facture ill both classes are roughly the same, 
but differ in detail and composition of bodies. 
Earthenware and scmi-poreelain bodies consist 
of ball clay, china clay, flint, and Cornish stone. 
The first two items give the clay its plasticity 
in working; the flint and stone arc the muscle 
of the body, and give it its strength. In china 
the ball clay is eliminated, and ground bone is 
used in its pla(‘c. This gives the translucent 
appearance and the superior whiteness. The 
above components vary in their proportions 
according to the class of goods it is intended 
to manufacture. 

The first process is the eal Ining of the flint, 
to get rid of impurities. It is then ground in 
cylinders or in pans. A pan is a large vat, paved 
with hard chert st ones. Blo(*ks of stone are kept 
moving over the bottom of the pan by means 
of a powerful revolving shaft. The Cornish stone 
is also ground, water being added in each ease. 
The bail clay and china clay are crushed or 
blunged in separate blungcrs, water also being 
added. Inside these blungcrs are large revolving 
arms which reduce the materials to a fine milky 
substance. 

When all these ingredients are ground suffi- 
ciently fine, they arc run off into a ‘ mixing arc ’, 
the correct proportion of each being carefully 
measured and a cobalt stain being added. This 
slop material is then pumped by powerful pumps 
into machine-presses which squeeze out the 
water, leaving the clay substance. Although 
now solid, it is not yet fit for the potter, as at 
this stage it is not sufficiently plastic. To obtain 
the requisite plasticity it is passed through a 
pug-mill, from which it comes out ready foi 
use by the potter. 

The next step is to shape the clay. The pottefs 
wheel, one of the most ancient of tools, may be 
used for articles of rounded form. The wheel 
resembles an ordinary turning-lathe, but the 
siirfa(*c of the chuck is horizontal instead of 
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vertical. The chuck is in fact a revolving table, 
in the centre of which a piece of clay is placed, 
which the potter, or ‘ thrower ’ as he is called, 
begins to shape with his hands. The clay rises 
in a spiral column, is pressed down, allowed to 
rise again, and finally brought down to be 
centred or trued. By pressing his thumbs into 
the clay, the thrower next forms a cylinder, 
which under his manipulation soon assumes the 
contour he is aiming at. The article, thus roughly 
shaped, is then detached from the revolving 
table and dried, after which it is taken to a lathe 
and polished with a tool. The handles and other 
appendages are fitted on at this stage. 

Ware of all kinds is now generally made in a 
mould. Each article made has its own mould, 
which is made of plaster, run very hard. The 
life of a mould for good-class ware is only about 
four months, owing to the action of the clay 
on the mould surface. It is necessary to have 
sufficient moulds for a complete ‘ round ’ of 
ware, as every article made requires a separate 
mould. The top surface of the mould is made 
according to the article wanted, and the bottom 
of the mould is made to fit a jolly head. Cups, 
bowls, and other ‘ ringware ’ are jollyed inside, 
that is to say, the moulds fit inside the head. 
Flat ware is jollyed outside, the mould fitting 
over the head. The tool which is to shape the 
article, either inside or outside, fits into the 
jolly. This tool is usually termed the ‘ rib 
The blocks of clay arc cut into strips by the 
maker, and for llai ware a sufficient amount of 
the clay is flattened out (into a ‘ bat ’) to cover 
the surface of the mould. It is then run down 
with the tool, which forms the back of the 
article, the front being formed by the mould. 
For cups, bowls, &c., the clay is made into a 
ball and thrown into the mould and jollyed. 

The ware on the moulds is next put into 
heated drying-chambers until it is dry enough 
to come off the moulds, after which it is carried 
into a ‘ green room ’, where it is assembled for 
placing into the ovens. Ware is first placed in 
saggars, which are receptacles shaped like hat- 
boxes made out of special clay and marl and 
fired, and are of convenient sizes for the various 
articles made. These saggars are placed tier 
upon tier in an oven which is completely sealed 
up and fired for a period of about fifty to sixty 
hours. The oven is then allowed to cool down, 
the ware is drawn, and transferred to the ‘ bis- 
cuit warehouse ’, the ware at this stage being 
known as ‘ biscuit ’. It is now quite white, but 
is absorbent or porous, water being able to soak 
through in a few minutes. 

In the biscuit warehouse the ware is sorted 
and brushed, and is made ready for the next 
process. This varies according to the type of 
finished article which is wanted. If this is 


plain white ware, the biscuit is sent direct to 
the dipping-house, where it is dipped in tanks 
containing glaze. This gives the fine glossy 
appearance of the article as seen in the home. 
If the ware is wanted for decoration, the biscuit 
ware is sent up to the printing-shop. The prints 
are taken off engraved copper plates, the latter 
being filled with colour according to require- 
ments. The prints are then transferred on to 
the ware, hardened on in a muffle, and then sent 
into the dipping-house for glazing. 

After the ware is dipped, it is again put into 
saggars for placing in ‘ glost ovens This time 
each article is separated by stilts or spurs, as 
without this precaution the ware would stick 
together during firing. The length of time 
required for this firing is about thirty hours. 
After cooling, the oven is drawn and the ware 
selected in the ‘ glost warehouse where it is 
laid off ready for packing to the distributor. 
The goods are now ready for use, but further 
‘ on glost ’ decorations can still be made with 
‘ enamel ’ colours if wanted. The colour is 
‘ brought up ’ and hardened on in a glost muffle. 
Thus the more highly decorated goods require 
more firings. The complete time required for 
making an article varies with the decoration 
wanted. It is difficult for the everyday user to 
understand that even the cheapest white cup 
requires from twenty-one to twenty-eight days 
to make. 

Potto {Perodictictis potto) ^ an animal of the 
lemur sub-order inhabiting West Africa, and 
averaging about 8 inches in length. The name 
is also given to the Kinkajou (q.v.). 

Pott’s Disease, or Angular Curvature, is 
tuberculous disease of the spine. It was first 
accurately described by Pott towards the end 
of the eighteenth century. The tul^erculous 
condition arises in the fore-part of the spinal 
vertebrae, which become more or less destroyed, 
thus leading to a sharp curvature of the spine 
in the affected region. The outstanding features 
arc: (1 ) Pain, which at first may only be brought 
out by careful examination, and is of two types 
— local, arising in the region of the affected 
vertebra;, and referred pain, due to pressure 
on, or irritation of, the nerves as they emerge 
from the spinal column. This pain is referred 
to the region of the body which these nerves 
supply. (2) Rigidity of the spine, which arises 
from the attempt to keep fixed the painful part; 
hence the pain in attempting to touch the ground 
keeps the back stiff and straight and bends the 
hips and knees. (8) Deformity^ which occurs as 
a result of bony union between the damaged 
vertebrae, the extent of the deformity depend- 
ing chiefly on the number of vertebrae involved. 
There is a marked bulging of the spine at the 
affected region, with compensatory changes in 
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the thorax; the breast-bone becomes convex, 
while the ribs are crowded together. In a severe 
case the patientfis stunted in growth, and pre- 
sents the appearance of the typical hunchback. 
(4) Abscess-formation y which occurs first in front 
of the vertebrae and then spreads to the sides 
of the spine, and finally burrows in various 
directions according to the portion of the spine 
affected. Thus there may arise abscesses in the 
neck, in the chest- wall, in the lumbar region, 
or the psoas abscess in the groin or thigh. When 
such abscesses occur, symptoms arise from pres- 
sure and irritation of the surrounding parts, and 
a hectic type of temperature is produced. (.5) 
Paralysis of the lower part of the body, which 
only arises in severe and neglected cases, and 
is due to pressure on the spinal cord in rapid 
and acute forms of the disease. 

When left to itself, Pott’s disease as a rule 
progresses; the bone lesions become extensive, 
and abscesses are likely to form. If treated 
early and efficiently, repair by bony union takes 
place, and the disease is arrested, though some 
damage is inevitable. The chief essential in 
treatment is early and complete immobilization 
of the spine by mechanical support — by plaster 
jackets, splints, or similar contrivance. The 
patient suffering from l^ott’s disease is liable 
to be affected by tuberculosis of other organs, 
and preventive measures against tuberculosis 
should always be adopted. 

Pottsville, a city of Pennsylvania, United 
States, the county seat of Schuylkill county, 
on the Schuylkill River; served by the Lehigh 
Valley, the Pennsylvania, and the Philadelphia & 
Reading Railw'ays. It is in the centre of the 
great anthracite <-oal region, and has furnaces, 
forges, rolling-mills, machine-factories, and rail- 
way repair-shops. John Pott founded the city 
in 1804. It was a centre of the Molly Maguires 
(q.v.), and became the county seat in 1851. 
Pop. (1920), 21,785. 

Pouched Mouse, or Pocket Mouse, a genus 
of American rodents w’ith large check-pouches, 
long tails, and hind-legs specially adapted for 
leaping. The best-known species (Dipodornys 
phillipsi) lives in the desert parts of California, 
and subsists chiefly on roots, grasses, and seeds. 

Poudrette (p6-dret'), the name given to a 
powdery manure obtained from night-soil. It 
takes a long time to prepare, is pulverulent, of 
a brown colour, and almost inodorous. Thon’s 
poudrette has the following percentages of useful 
constituents; nitrogen, 4 to 0; phosphoric acid 
anhydride, 8; potash, 2 to 8. It is liable to 
contain disease germs, is difficult to manufacture, 
and unlikely to be used on a large scale. 

Poughkeepsie, a city of New York, United 
States, the county seat of Dutchess county, on 
Hudson River; served by the New York Central 
VoL. IX. 


& Hudson River, the New York, New Haven, & 
Hartford, the West Shore, and other railways, and 
by Hudson River steamboats. There is a canti- 
lever bridge of 6767 feet in length (2260 feet 
without approaches) spanning the Hudson at 
this point. Poughkeepsie is famous as the ‘ city 
of colleges’, which include Vassar College (1878) 
for women, Riverview Military Academy (1886), 
Putiiain and Lyndon Halls (girls), and St. 
Faith’s (1888), removed from Saratoga in 1904. 
Poughkeepsie was founded by Dutch settlers 
about 1698, and was the seat of the Convention 
of 1788, at which the Federal Constitution was 
adopted. It became a city in 1854. Pop. (1920), 
85,(K)0. 

Poultice, or Cataplasm, is a soft, moist pre- 
paration applied externally to some part of 
the body, and generally put on as hot as pos- 
sible. It is usually made of linseed-meal, 
oatmeal, or bread-crumbs formed into a paste 
with hot water, then enclosed in thin cotton 
or linen, and applied to the skin. Mustard and 
other remedies may be added to induce special 
effects. 

Poultry and Poultry-farming. Poultry is 
a general name for all domesticated birds bred 
for the table or kept for their eggs. The birds 
commonly included in this designation are the 
(‘ommon fowl, the pea-fowl, the guinea-fowl, the 
turkey, goose, and duck, but it is the first of 
these that is mainly dealt with here. 

In poultry-farming for pro^’t it is necessary 
to classify the various breeds of poultry in a 
manner suitable for practical guidance as apart 
from the classification of the naturalist; and for 
this purpose three main factors are to be con- 
sidered, viz. egg-production, meat-bearing pro- 
perties, and maternal instincts. No breed of 
poultry can be expected to excel in both egg- 
and meat-production, and increased develop- 
ment in one quality will certainly be at the 
cxi)cnse of the other. The smaller fowls are 
usually the most prolific egg-producers, and, as 
a general rule, the larger the bird the lower the 
productivity. Nor docs size of skeleton and 
bone necessarily intlicate an abundance of flesh, 
for in this case also medium-sized fowls are 
supreme, producing by far the greatest amount 
of flesh in proportion to the total weight. The 
properties of both egg- and meat-production 
are combined in a ‘ general purpose ’ or ‘ utility ’ 
breed of birds, which, while they are not so 
prolific as non-sitters, are disposed to lay better 
in winter and possess much superior laying 
qualities to the table breeds, although they 
cannot compare with them in either the quality 
or the quantity of the flesh produced. These 
utility breeds attain a fair size, and are more 
marketable than non-sitters. As a result of 
these considerations and of prolonged experi- 
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ment, the best-known races are divided as egg- and flesh-producing food, without exactly 


follows: 

Laying and Non-sitting. — ^Ancona, Brackcl, 
Campine, Hamburg, Houdan, Leghorn, Scotch 
Grey, Redcap, Minorca. 

Table. — Courtes Pattes, Bresse, Cr^ve-cceur, 
Dorking, Game, Indian Game, Sussex, La 
Fleche. 

Utility, — Favcrolles, Langshans, Wyandottes, 
Orpingtons, Rhode Island Reds, Malincs, Ply- 
mouth Rock. 

Laying Ducks , — Indian Runner and Pekin. 

Table Ducks. — ^Aylesbury, Blue Swedish, Hut- 
tegem, Mcrchtem, Rouen. 

All turkeys and geese are bred primarily for 
table purposes. 

Systems of Farming . — In the strict sense of 
the term, ‘ poultry-farming ’ is not synonymous 
with ‘ poultry-keeping ’, nor does it necessarily 
mean the systematic use year after year of 
ground covered with poultry-runs, housing large 
numbers of fowls. This acceptation of the term 
* poultry-farming ’ is certainly misleading, and 
the term must be regarded, in the wider sense, 
as meaning that poultry is the primary con- 
sideration, but that farming, including the tillage 
of the soil, enters into the business. These 
considerations being kept in view, there are 
four different systems in which fowls can be 
kept both profitably and in health, viz. free 
range, extensively, semi-intensively, and inten- 
sively. In free-range systems the fowls are 
allowed absolute liberty to wander over an 
unlimited area. The extensive method con- 
sists in the erection of large runs provided with 
roosting-houses. The fowls are fed and live 
entirely inside the runs. Semi-intensive methods 
aim at compactness in housing. A large number 
of birds (400 to the acre) are kept in houses 
provided with scratching-sheds, inside of which 
all grain is scattered and food is laid down. 
Attached to the houses are small runs in which 
the birds may take the requisite amount of 
exercise. By this method it is claimed that 
birds may be kept indoors under summer con- 
ditions throughout the winter, enjoying exercise 
in the runs when the weather is favourable. 
The intensive system has for its object the 
maintenance of fowls in a similar manner to 
cage-birds; this is to say, they are kept in 
complete confinement. Geese, ducks, and tur- 
keys, however, cannot be kept under such 
conditions. 

Feeding of Fowls , — In its primitive state the 
hen did not lay an egg a day, but since its 
adoption by man for domestic purposes it has 
been compelled to do so by systematic over- 
feeding. The science of poultry-feeding, there- 
fore, may be summarized broadly as the art of 
forcing a hen to take an absurd quantity of 


killing her. There are two great schools among 
modern poultry-farmers, the ‘ wets ’ and the 
‘ drys ’, the former favouring the system of 
wet mash feeding, and the other pinning their 
faith to dry meals and grain. Both systems 
have shown good results under expert manipu- 
lation, although this is not admitted by the 
trade organs of cither party. Albuminoid Ratio, 
— ^All methods of scientific feeding arc dependent 
for their ultimate value as stimulants to produc- 
tion upon a properly balanced and carefully 
administered diet, comprising the three great 
classes of nourishing constituents, albuminoids 
(proteins), fats, and carbohydrates, in their 
proper proportions. A hen cannot produce eggs, 
flesh, and healthy chickens on a diet of worms, 
ham-rinds, and household scraps, which are so 
often employed with positively disastrous results. 
The flavour of the egg and its food value, as 
well as the quality of the flesh, are dependent 
upon the feeding of the bird that is producing 
them, and for the purpose of maintaining de- 
finite standards a test known as the ‘ albu- 
minoid ratio ’ is employed. To work out the 
food value of any given food, it is necessary 
to find what proportion the protein matter 
present in the food bears to the fats plus the 
carbohydrates. To reduce the fats to carbo- 
hydrate value they are multiplied by and 
the result is added to the carbohydrates. This 
total divided by the proteins gives the albu- 
minoid ratio. For example, a diet consists of 
wheat. A food table shows the value of wheat 
to be as follows: 

Albuminoids, 130. 

Fats or oils, 1-5. 

Carbohydrates, 66*4. 

Fats multipled by 2I ^ i*5 X 2 25 3'37S* Carbo- 

hydrate value of fats. 

3’37S added to 66-4 (carbohydrates) >= 60-775. Total 
carbohydrate value of wheat. 

69-775 divided by 13 0 (albuminoids) “ 5-37. Albu- 
minoid ratio of wheat. 

The albuminoid ratio, then, is roughly 1 in 5j. 
A perfect poultry food has a ratio of 1 to 3J 
for laying hens, and 1 to 4J, or 1 to 5, is con- 
sidered a good ratio for other classes. In cal- 
culating the ratio for a complete poultry food 
it is necessary to take the values of the ingredients 
separately, and add up the total albuminoids and 
total carbohydrates before proceeding with the 
above calculation. It should be noted that a 
hen in full lay eats twice as much food as at 
any other period, and must be kept plentifully 
supplied with fresh, clean, cold water, as well as 
oyster-shell or a suitable equivalent for the 
supply of the lime required in making the 
egg-shell. Grit is also a vital necessity. It 

(a) This is a handy approximation, and may be taken as a 
constant. 
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promotes assimilation and digestion in the 
gizzard. 

Amount of Food, — Over - feeding is to be 
avoided, for not only docs a fat hen cease to 
lay, but over-stimulating food or an excess of 
food is the cause of most gt'ocral dist*ases and 
of the majority of deaths from nsitural eaiiscs. 
The amount of food Required per hen c‘an only 
be judged by inspection. No two flocks arc 
alike, and no flock demtinds an equal amount 
on two successive days or even at different meals, 
liens that are not Staying well or are moulting 
(i.e. casting their feathers after the summer 
season) should not receive a full supply of 
food; the nature of the range and the season 
of the year also exert considerable influence 
upon the amount of food required. It is general 
in Great Hritain to gice three meals or more in 
a day. Some supply ‘ mash ’ in the morning 
and grain at night; others reverse this prin- 
ciple. A good system provides for an early 
morning mash, midday grain ration, grain 
ration for ‘ tea ’, and a very small quantity of 
grain again before roosting-time. Twenty 
minutes arc allowed for the consumption of 
the morning mash. Two ounces per head is 
the average grain ration (wheat, oats, maize, 
buckwheat, &e.), and green-stuffs, grit, shell, 
and water are always kept at hand. Wliere 
skimmed milk is obtainable, adult fowls derive 
great benefit from partaking of a few good 
draughts, but the meat (mostly protein) ration 
in the mash must be cut down or cut out alto- 
gether where milk forms a part of the diet, for 
the casein of milk is a powerful nitrogenous or 
protein (albuminous) substance. Fish-meal tends 
to impart a fishy flavour to the eggs, and should 
not be employed indiscriminately. 

Soil , — The supreme question in the United 
Kingdom for all who take up poultry-farming 
is not climate but soil. While eggs can be pro- 
duced on all soils, the best eggs are the product 
of hens living on the best soils. Chickens grow 
slowly upon cold, heavy land, and such condi- 
tions are naturally against the production of 
table poultry or the quick raising of turkeys, 
both of which require a kindly soil, one which 
is naturally dry but is at the same time prolific 
in its vegetable growth. Experience has shown 
that it takes from three to four weeks longer to 
raise a chicken to killing-age upon heavy land 
than upon lighter soils, and when fully grown 
it is not nearly so good in quality of flesh. 
Eggs may be produced in any part of the 
country, but there are considerable limitations 
in the case of first-class table fowls. 

Breeding , — The improvement in stock of every 
kind is almost wholly dependent upon special 
breeding-farms which also introduce crosses of 
specific qualities, and this is especially the case 
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in poultry-farming. Improvement in the quali- 
ties of fowls is not a part of the ordinary work 
of poultry-farming, and is generally left entirely 
to specialists and showmen. What vitally con- 
cerns the small farmer is the pro[)agation of his 
slock and its increase in numbers, value, and 
productivity. Eggs are not ‘ set ’ by progressive 
farmers nowadays, who cannot afford to lose a 
hen for three weeks, and incubators of varying 
sizes and different construction are almost ex- 
clusively employed. When a hen becomes 
‘ broody or ‘ cloekin ’ as it Ls called in Scot- 
land, she is cooped up in a coop made of spars 
within sight of her pen, and speedily recovers 
her laying powers when subjected to the per- 
suasion of a plentiful supply of fresh, cold air, 
for a hen will not sit where she cannot generate 
heat. This method is humane and simple, and 
has proved that there is only one cure for broodi- 
ncss — great discomfort. 

It has been said that ‘ the cock is the principal 
bird in any pen ’, and undoubtedly he plays a 
vital part during the breeding season. A yearling 
cock should generally be mated with second- 
season hens, although breeders are not unanimous 
on the question. The number of hens to one 
cock depends on the breed, age, and vitality of 
the cock, and no hard-and-fast rule can therefore 
be laid aown. A heavy-breed cock (e.g. Rhode 
Island Red, Orpington, Plymouth Rock, Sussex, 
&c.) should have from six to twelve hens, and 
in the lighter breeds as mai as twenty hens 
may be allotted on a iVee range, with a reduction 
to eight or twelve when in confinement. As a 
rule the influences exerted by the parents on 
the progeny are widely divergent, but, generally 
speaking, the male influences shape and ex- 
terior build and appearance, while the female 
controls temperament, size, habits, and consti- 
tution. For many reasons it is not customary 
to recognize eggs as being ‘ fertilized ’ until a 
week or ten days have elapsed from the date 
of mating. Eggs for hatching should always be 
stored with the broad dome u])pennost. They 
should be of average size, with smooth shells 
and a uniformity in shape, and should be kept 
111 a dry place at a temperature of between 
41 ® and F. The fresher the eggs when incu- 
bated the stronger, and healthier generally, will 
be the chickens they produce. During incubation 
the eggs should frequently be tested. Broomhead 
says; “Test the eggs after they have been 
incubated seven days. If all has gone well, 
the germ with the encircling membrane then 
presents the appearance of a semi-transparent 
circular spot floating at the top of the egg when 
held sideways, and at the seventh day it extends 
over nearly one-half of the interior surface of 
the shell. If the process of hatching is perfectly 
satisfactory, this ‘ spot ’ floats round in the egg 
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when the latter is turned in the hand. Should 
the germ apparently adhere to the shell when 
the egg is first removed, it will probably free 
itself when the egg cools; if not, there is too 
little moisture, and danger to the embryo. It 
is at this stage that what is sometimes described 
as the ‘ spider ’ may be seen. This spider-like 
appearance is produced by the dark eyes of the 
chick — developed to an abnormal extent — form- 
ing a resemblance to the body of a spider, the 
larger blood-vessels circulating from the body 
through the enveloping membrane and forming 
the spider’s legs. A few days later the envelop- 
ing membrane expands still more, thickens, and 
is covered with minute blood-vessels. The egg 
then presents, throughout the greater part of 
its surface, an opaque appearance. The small 
end and perhaps a part of one side are so far 
transparent that the light can be seen through 
them. This, however, gradually decreases, until 
at about the sixteenth day the egg is quite 
black, except at the large end, where the air- 
vesicle, now considerably enlarged, can be 
seen.” By these signs the poultry-fanner is 
enabled to judge the progress of incubation 
and to shape his plans accordingly. The average 
period of incubation is twenty-one days. 

Bibliography: W. W. Broomhead, Poultry 
for the Many, which is quite the best general 
treatise on poultry-farming extant; also articles 
in The Standard Cyclopedia of Modem Agriculture, 

Pound, in English law, an enclosure for keep- 
ing cattle which liave strayed on another man’s 
ground, until they are redeemed. A pound may 
belong to a parish or village or to a manor. 

Pound, an English weight of two different 
denominations, avoirdupois and troy. The pound 
troy contains 5760 grains, and is divided into 
12 ounces; the pound avoirdupois contains 
7000 grains, and is divided into 16 ounces. 
The pound, or pound sterling, the highest mone- 
tary denomination used in British money ac- 
counts, and equal to 20 shillings, was so called 
from originally being equal to a quantity of 
silver weighing one pound. The pound is strictly 
a money of account, the coin representing it 
being the sovereign. 

Poussin (pd-san), Caspar, French landscape- 
painter, born in Rome in 1613, died there 1675. 
His real name was Dughet, but he took the 
name of his brother-in-law Nicolas Poussin, 
whose pupil and prot^gd he became. He lived 
mostly in Rome or its neighbourhood, and con- 
centrated on a romantic type of landscape- 
painting, in which figures played a quite sub- 
ordinate part. He possessed extraordinary 
facility of execution, so that his works are 
very numerous, specimens being found in all 
the chief collections in Europe. He is well 
represented in the National Gallery. 
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Poussin, Nicolas, French painler, born near 
Les Andelys in 1504, died at Rome 1665. He 
studied in his native place and at Paris, where 
he had acquired some reputation when, in 
1624, he went to Italy to improve himself in 
his art.. There he worked in the studio of 
Domenichino, and studied anatomy, perspective, 
and the art of classical antiquity w'ith singular 
intensity. In Rome i)ovcrty and ill-health ham- 
pered him for a time; but he was assisted by 
a Frenchman, Jacques Dughet, and by him 
tended through an illness brought on by over- 
work. In 1630 Poussin married Diighet’s 
daughter. Eventually he found liberal patrons 
in Cardinal Barberini, for whom he painted 
the Death of Gemianicus, strongly under the 
influence of Giiilio Romano; and in the Cava- 
liere Cassiano del Pozzo, who commissioned the 
celebrated Seven Sacraments, now at Belvoir 
Castle. In 1639-40 he painted for Cardinal 
Richelieu four Bacchanals, of which one (The 
Triumph of Silenus) is now in the National 
Gallery. In 1639 he was invited to return to 
Franee, and he became first painter to Louis XIII, 
with a pension of 3000 livres. From 1640 to 1642 
he resided in Paris, producing there cartoons for 
tapestry and a series of paintings for the great 
gallery of the Louvre; but the rivalry of French 
painters and the w’ant of appreciation of his 
works caused him to return to Rome, where 
he lived until his death. During this period his 
greatest work was done, including a second set 
of Seven Sacraments, Shepherds in Arcadia, and 
Phocion; followed by 'The Death of Phocion and 
Polyphemus, Landscape played an increasingly 
great part in Poussin’s work. The colour of his 
early work is apt to be hot and heavy; but for 
massive, logical, coherent design he is unsur- 
passed, and his influence on art, especially 
French art, has been profound. Ilis early work 
is well represented in England, notably in the 
National Gallery and at Dulwich. The Louvre 
contains the most complete collection of his 
later pictures. 

Powan (Coregdnus clupeoides), a fish inhabit- 
ing Lochs Lomond and Eck, in Scotland, and 
also known as the freshwater herring. It is 
of the same genus as the pollan and vendace 
(q.v.). 

Powell, Sir Robert Stephenson Smyth Baden-, 
British soldier, born in 1857. Educated at the 
Charterhouse, he joined the 13th Hussars in 
1876 and served in India, Afghanistan, and 
South Africa; was assistant military secretary 
in South Africa from 1887 to 1889, and in Malta 
from 1890 to 1893; on special service in 1895 in 
Ashanti in command of native levies, and breveted 
lieutenant-colonel; was chief staff-officer in the 
Matabele campaign, and became brevet colonel; 
from 1897 to 1899 was in command of the 5th 
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Dragoon Guards as lieutenant-colonel. In the 
South African War of 1809--19()2 he distinguished 
himself by his defence of Mafeking from Oct., 
1899, till May, 1900, and was made major-general. 
He was Inspector-General of Cavalry from 1903 
to 1907, and was made k.c.b. and k.c.v.o. in 
1909, and a baronet in 1921. He is the founder 
of the organization of Boy Scouts. His works 
include: Pigsticking, Cavalry Instruction, Down- 
fall of Prempeh, Matahele Campaign, Scouting for 
Boys, My Adventures as a Spy, Girl-Guiding, and 
Hovering to Success, 

Power- looms are mechanically or electrically 
driven machines of various types in which 
fabrics are woven. Water is occasionally used 
as the motive-power, and so arc gas and oil. 
The modern methods of driving are, however, 
by steam and electricity. See Weaving, 

Power of Attorney, in law, a written instru- 
ment whereby one person is authorized to act 
for another as his agent or attorney, cither 
generally or in a special transaction. 

Power Transmission. The distribution of 
power from its place of generation to the points 
of usage can be effected in many different ways, 
such as mechanical, by means of some type of 
mechanism; electrical, cither by means of direct 
or alternating currents; by hydraulic means; or 
by compressed air. In every ease there is some 
point where the generation of power can be 
effected most economically, which may be 
termed the ‘ centre of gravity ’ of the load. 
Frequently it is not possible to generate at this 
point because of lack of natural resources or a 
dearth of suitable sites at reasonable prices. 
The power obtained from the fall of water may 
be conveyed to distant cities. In this case it is 
most unlikely that the load centre is anywhere 
near the station, but the location of the available 
water-supply is the sole determining factor in 
selecting the point of power generation. If 
power is to be generated by steam engines or 
turbines, the provision of cheap and plentiful 
condensing water will considerably affect the 
determination of the site of the power station 
and the magnitude of the running costs. The 
various prime movers arc dealt with in the 
articles Steam-engine', 'Turbines, Steam; and 
Internal-combustion Engines. Hydraulic power 
transmission is treated of in the article Hydraulics 
and Hydraulic Machinery, The transmission of 
power by compressed air is dealt with under the 
headings Pneumatic Power Transmission and 
Compressed Air, 

Mechanical transmission of power is common 
in engineering, chemical, and other industrial 
works. In this case the power, whether obtained 
from an engine or electric motor, drives main 
shafting by means of belts and pulleys (see 
Pulley), and the various machines receive their 


drives from the shafting. Suitable speeds of 
running for shafting are, for metal-cutting ma- 
chines, 200 revolutions per minute; for wood- 
working machines, 250 revolutions per minute; 
and for cotton and woollen mills 300 revolutions 
per minute. Counter-shafts are interposed 
between the main shafts and the machines, and 
when fitted with cone pulleys make possible a 
variation in the speed of running. The use of 
fast and loose pulleys on the counter-shaft serves 
to allow the machines to be stopped and started 
at will. In cotton-mills rope driving is very 



common. The pulleys are provided with grooves 
in which the ropes run. Ropes of hemp or manila 
do not w ear so well as cotton. With large pulleys, 
small cotton ropes commonly last twelve or more 
years. Chain driving is highly efficient, is positive, 
and there is no possibility of slip. This system 
gives a calculated speed ratio exactly, and whether 
the chains are tight or slack they will grip the 
sprockets. lattle space is taken up by chain 
drives, which are very suitable for distances too 
long for gearing and too short for belts. 

The efficiency of transmission of power by 
shafting is much lower than with electricity and 
separate motors for each machine, the values 
being about 40 per cent and 65 per cent re- 
spectively. The use of separate motors for each 
machine has much to recommend it. The machine 
shop is then free from all overhead shafting, and 
there is absolute freedom to chose sites for 
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machines to suit the continuous progress of the 
work upon the billets. 

Electrical Power Transmission , — The lines of 
development of modern schemes of electricity 
distribution have followed the progress in im- 
provement of design of the individual components 
of the plant. In early days electricity was 
generated at comparatively low pressures by 
dynamos coupled to slow-running steam-engines. 
Later the high-speed steam-engine became a 
practical proposition as a result of the experi- 
mental work of R. K. Morcom and P. Willans. 
This step was of considerable importance, as 
dynamos could then be designed for higher 
speeds of running, for which they were eminently 
suited. When the steam-turbine was developed 
another change of conditions was produced, as 
the turbine must be run at a very high speed if 
economical working is required. With the increase 
in generator speeds and the sizes of units the 
whole design of a power station was changed. 
The old arrangement of separate boilers for each 
engine set, either as completely separate units or 
with a ring-main system of steam pipes to permit 
the connection of any boiler to any engine, gave 
place to the concentration of power generation 
in some few large units each fed with steam from 
a bank of boilers. Power-station design became 
largely a question of providing boiler space, and 
in some large stations in congested areas the 
boiler-house was divided into sections on two or 
more floor-levels to keep down the area lequire- 
ments of the station. The first change in systems 
of distribution was from simple low-pressure 
transmission, with its heavy first cost because 
of the amount of copper in the cables, to the 
three-wire system, with pressure differences be- 
tween the tw'o outer mains and the neutral 
just as great as is pennitted under the Govern- 
ment regulations. The first cable is at a potential 
as high above that of the neutral or second as 
that of the third is below it. The neutral wire 
only carries the out-of-balance currents, which 
are never considerable, and it is usually made of 
half the cross-section of the others. The weight 
of copper in the cables of a three- wire system is 
only five-eighths of that required for a simple 
two-wire system transmitting an equal amount 
of power. A five- wire system of distribution was 
installed in the centre of Manchester, but it is 
doubtful whether the system has any appreciable 
advantage over the three-wire system. Electrical 
transmission from central stations at high pres- 
sure, and usually by alternating currents, to 
sub-stations where the pressure is reduced to a 
value within the limits prescribed in the Govern- 
ment regulations, and where necessary the 
electricity is converted into the continuous- 
current type, later became standard practice. 
All the large power schemes in this country work 


on this system, which permits economical trans- 
mission over large areas, with a considerable 
amount of freedom in the selection of a site for 
the generating station and economical generation 
by large power units. The present tendency in 
electrical power-station design is towards the 
use of superheated steam at very high pressures 
in turbines of very great power. The economic 
advantage of using very high pressure steam has 
many advocates, but the additional expense of 
the production of such steam in boilers of high 
first cost and maintenance charges, together with 
the increased cost of the equipment necessarj’^ 
for its transmission and use, must be set against 
the financial gain arising from any slight increase 
in thermodynamic cfliciency. An endeavour is 
being made to link up the electricity supply 
systems in areas, a number of which have already 
been defined by the electricity commissioners. 

The Glasgow Corporation electricity scheme 
may be cited as a modern example of electricity 
generation and transmission. In the new power 
station at Dalrnarnock the turbo-alternator units 
have a normal capacity of 15,000 kilowatts, but 
can carry a load of 18,7.'50 kilowatts continuously. 
Electricity is generated at 0500 volts, and is 
passed to a transformer from which a supply at 
20,000 volts is obtained. This high-pressure 
three-phase supply is carried by underground 
cables to distributing centres in the city, where 
the pressure is reduced by the use of sets of three 
single-phase transformers to 6500 volts to feed 
the main cables. This supply is converted into 
direct current, which is distributed on the three- 
wire system with 250 volts between each outer 
cable and the neutral or 500 volts across the two 
outer cables. 

Underground cables arc armoured with steel 
wire, and housed in wooden cases filled in with 
bitumen or drawn through earthenware pipes. 
Overhead wires are used in many places for the 
transmission of electrical power. They arc less 
expensive to install than undergi’ound cables, and 
have also the advantage that additional circuits 
can be connected at very little cost. The overhead 
wires arc usually supported on built-up steel 
lattice poles, tubular poles such as arc used for 
electric tramway purposes, or wooden poles in 
pairs with cross-bracings. Porcelain insulators 
are most commonly used to support the cable 
lines, but glazed earthenware and glass are 
sometimes employed. The insulators are large 
and formed with p(‘tticoats and hoods to make 
leakage only possible over a path of considerable 
length. The magnitude of the electrical pressure 
available at any point in the system depends 
upon the nearness to the station. The drop in 
electrical pressure is due to the resistance of the 
cables. Subject to their capability of carrying 
the greatest currents required without injury, 
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the cables should have cross-sections which arc 
determined from purely economic considerations. 
Lord Kelvin discovered the relationship between 
the cost of a cable and the electrical losses which 
its use entails. This he enunciated in what is 
now known as Kelvin’s Law, which states: “The 
economical cross-sectional area of a cable is that 
for which the annual cost of energy lost just 
equals the annual interest on the capital in- 
vested At this point of equality the sum of 
the two charges becomes a minimum. 

Electricity is sometimes transmitted on the 
constant-current system, as, for example, the 
Thury system in use by the Metropolitan Supply 
Company. For this type of transmission a 
number of series-wound generators are connected 
in series to supply a number of loads also con- 
nected in series, the loads being usually motors 
to drive generators in the sub-stations. Ad- 
vantages such as the use of high pressure, 
freedom from induction, capacity, and other 
problems incidental to alternating - current 
systems, and the possibility of connecting up 
heterogeneous generating systems, may lead to 
considerable extension of its use, particularly in 
area linking-up schemes. 

The transmission of power from the prime 
movers used on ships to the propellers provides 
the designer with a series of interesting problems 
with a series of possible solutions. It is necessary 
to keep the speed of running of the propellers 
down to some low value if economical running 
and efficiency are required, while for the same 
conditions the power plant (for example, turbines) 
may require to be run at very high speeds. The 
methods in use are the introduction of mechanical 
gearing of the double helical type due to Sir 
Charles A. Parsons (which is described under the 
heading Gearing), Fottinger hydraulic trans- 
former, or electric propulsion. The hydraulic 
transformer consists of two parts, first, two 
centrifugal pump wheels keyed to the turbine 
shaft, which supply water under pressure to the 
second part, namely reaction water-turbines on 
the propeller shaft. Electricity generated by 
turbine-driven dynamos or alternators is used 
to operate electric motors on the propeller shafts. 
This method is used on some of the American 
battleships. 

BiBLioGiiAPnv: E. Butler, Transmission Gears; 
W. C. Popplewell, Compressed Air; J, R. Dick 
and F. Femie, Electric Mains and Distributing 
Systems; Sir John F. C. Snell, Power House 
Design, 

Poynings’ Law, or the statute of Drogheda, 
an Act of the Irish Parliament, passed in 1495, 
whereby all general statutes before that time 
made in England were declared of force in 
Ireland. Another article of Poynings’ Law 
secured an initiative of legislation to the English 


Privy Council, the Irish Parliament having simply 
a power of acceptance or rejection of proposed 
legislation. It was so named from Sir Edward 
Poynings, Deputy of Ireland under Henry VII 
in 1494, when he suppressed the revolt of Perkin 
Warbeck. 

Poynter, Sir Edward John, British painter, 
born in Paris 1830, died in 1919. Educated at 
Westminster School and Ipswich, he received 
his art training at the Royal Academy and 
under Gleyre in Paris; gained a reputation by 
Israel in Egypt (1867) and The Catapult (1868); 
A.R.A. in 1869, R.A. in 1876, president of the 
Royal Academy and knighted in 1896, created 
a baronet in 1902. He was Slade professor of 
art in University College, London, from 1871 to 
1875, and director of the National Gallery from 
1894 to 1905. Among his chief pictures are; Per- 
seus and Andromeda, Atalantd*s Race, The For- 
tune-teller, A Visit to ASsculapius, Helen of Troy, 
The Ides of March, The Meeting of Solomon 
and the Queen of Sheba, The Ionian Dance, 
and The Cave of the Storm Nymphs, He is 
author of Ten Lectures on Art (1879). 

Poz/uoli (ancient Puteoli), a city and sea- 
port of Southern Italy, in the province of Naples, 
and on the shore of the Bay of Baise (Golfo di 
PozzuoU), the north-western portion of the Bay 
of Naples.^ Considerable trade and an active 
fishing art^ carried on. l^ozzuoli is a city of great 
historic interest. It was founded by the Greeks 
about 520 B.c., and became under Rome a great 
centre of commerce. St. Paul landed there in the 
course of his journey to Rome (cf. Acts, xxviii, 
13). Pozzuoli was destroyed by the Goths more 
than once, relniilt by the Byzantine Greeks, 
and finally devastated by earthquakes and 
volcanic eruptions. It abounds in ancient ruins. 
The cathedral stands on the site of a temple of 
Augustus, and in one of the lateral walls six 
Corinthian columns of the old temple are pre- 
served. A ruined temple of Serapis also re- 
mains, enclosed by forty-eight marble and 
granite columns. On an eminence behind the 
town stands the ruined amphitheatre, resting 
on three scries of arches, where St. Januarius 
was cast to the lions and where Nero presided 
over gladiatorial combats. In the neighbour- 
hood are Lake Avernus, the Grotto of the 
Sibyl, the baths of Nero, the ruins of Baise 
and Cumsc, &c. Pop. 23, (KK). 

Practical Chemistry, that branch of chem- 
istry which deals with the experimental part of 
the science. Practical chemistry without a 
knowledge of theoretical chemistry is of little 
value, and vice versa. Until theoretical chemistry 
had been established on a firm basis the experi- 
mental work undertaken was usually carried out 
more for gain than for advancement of know- 
* Ancient Sinus Puteolanus. 
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ledge. The alchemists performed many experi- 
ments, but these were all directed towards one 
aim, namely, the transformation of cheap 
material into valuable substances. 

Practical chemistiy of to-day is an exact 
science, and as physical and chemical instru- 
ments become more and more accurate so 
practical chemistry becomes more precise. 
When qualitative work was established, balances 
were crude and therefore work inaccurate. An 
example of this is the table of atomic weights 
of the elements. This has been revised many 
times, owing to experimental determinations 
becoming more aecurate. Practical chemistry 
may be divided into analytical chemistry and 
preparative chemistry. The former deals with 
the composition of substances, and the propor- 
tion of the elements present in compound or 
mixture; the latter deals with the preparation 
of elements, compounds, or mixtures of known 
composition. 

To Berzelius is due the greatest advance in 
inorganic analytical chemistry. He taught the 
use of small quantities of material, and the 
modern methods of filtration. From the analysis 
of a substance much is to be learned. Firstly, 
it can be determined whether the substance is 
made up of a single element or of more than 
one element; secondly, the proportions by weight 
or by volume of the elements in a compound 
may be ascertained; and thirdly, the purity of 
the clement or compound may be determined. 
Analysis of a substance may be carried out in 
a variety of ways. Valuable information may 
be obtained by bUyw-pipe analysis, in which the 
substance is oxidized in the dry state and 
identified by the characteristic film of oxide; 
or it may be reduced on charcoal and the 
metallic bead examined; or it may be made 
to form a glass by heating with borax, and the 
glass bead may be identified by its colour and 
behaviour on oxidation or reduction. Blow- 
pipe analysis is used in examining certain 
minerals and metallic oxides. For complete 
analysis a wet method is employed. The com- 
pound or mixture is transformed into soluble 
chlorides, sulphates, or nitrates by treatment 
with acids or by fusion with sodium carbonate, 
and the solution so obtained is examined by 
means of chemical reagents. Inorganic com- 
pounds in solution are ionized, and the solutions 
give certain tests. Thus a sample of copper 
pyrites (CuFeSg) is practically insoluble in 
water, but if treated with nitric acid, the copper 
present is transformed into copper nitrate, the 
iron into iron nitrate, and the sulphur to sul- 
phuric acid. These compounds in solution can 
then be separated and examined. The actual 
elements are not separated, but are obtained as 
compounds of the element. 


Besides identifying the elements present in a 
compound, it is necessary to determine the 
proportion of the elements in a given amount 
of the substance. Qualitative analysis serves to 
identify a known substance, but a quantitative 
determination is necessary before analysis is 
complete. Quantitative analysis may be carried 
out by gravimetric methods, that is, a weighed 
quantity of substance is dissolved, and the 
metallic and acidic radicles estimated by trans- 
forming into some insoluble compound and 
weighing the precipitates obtained. Very accu- 
rate methods are in use for this. The substance 
analysed is reported either as pure or impure, 
or the percentage composition is worked out. 
Volumetric analysis is much employed, as by 
using standard solutions of reagents accurate 
determination of one or all elements in a solu- 
tion may be obtained with only an initial 
weighing. As the name implies, in this analysis 
definite volumes of solution are taken, and 
from these may be calculated the composition of 
the compound. Volumetric methods are used 
wherever possible in all analytical laboratories, 
as the methods are quick and very accurate. 

In organic chemistry different methods are 
used, because organic compounds do not give 
the usual tests for the elements. For instancp, 
hydrochloric acid (HCl) may be identified by 
forming the insoluble silver chloride (AgCl) on 
the addition of an aqueous solution of silver 
nitrate. On the other hand, chloroform (CHCl,), 
an organic compound containing chlorine, does 
not give a precipitate of silver chloride on addi- 
tion of a solution of silver nitrate. Organic sub- 
stances are treated with oxidizing agents, and 
the presence of carbon in the compound is proved 
by transforming it into carbon dioxide and 
identifying that. If the percentage of carbon 
is required, then a weighed quantity is oxidized 
by means of cupric oxide, and the carbon dioxide 
so formed collected and weighed. Hydrogen 
in the compound is also oxidized to water, and 
this again is collected and weighed. Chlorine, if 
present, is first transformed to hydrochloric acid 
or sodium chloride, and then estimated by 
volumetric or gravimetric means. Sulphur is 
oxidized to sulphuric acid, and nitrogen in 
organic compounds is liberated either as nitrogen 
or as ammonia by oxidation. 

Practical chemistry deals with all preparations 
of elements, compounds, or mixtures. Synthetic 
methods may be worked out theoretically, but 
until these have been proved possible by actual 
building up of the substance they are of no 
value. The tenn applied chemistry is some- 
times used in connection with the manufacture 
of chemicals, which is preparative and analytical 
chemistry applied on the large scale. Small- 
scale experiments are first of all undertaken, and 
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if these prove successful, then the method may 
be employed on the large scale. The fact that 
a good yield of substance is obtained by an 
experiment in the laboratory does not necessarily 
mean a successful yield on the manufacturing 
scale. Many alterations may have to be made 
in the process before it is adapted to manu- 
facture. Cost and the time taken in the process 
are important factors in industry. All these are 
dealt with by the works chemist. For the exami- 
nation of drugs and food-stuffs, and for the 
testing of manufacturing materials in the 
numerous cases wdiere a certain standard of 
purity is required, chemical analysis is the 
indispensable instrument. — Bibliograi»iiy: F. 
Clowes and J. B. Coleman, Elementary Practical 
Chemistry and Qualitative Analysi^i; W. G. 
Valentin, Practical Chemistry; .1. J. Sudborough 
and T. C. James, Practical Organic Chemistry. 

Praed, Winthrop Mackworth, English poet, 
was born in 1802, and died in 1809. Ilis father 
w'as an eminent sergcant-at-law. He was edu- 
cated at Eton, where he founded two magazines, 
the Apis Matina and the Etonian^ the latter 
of which had a brilliant career of ten months, 
an unusually long life for a school magazine. 
Praed went up to Trinity College, Cambridge, 
in 1821, and distinguished himself in classics. 
He was third in the classical tripos in 1825, and 
won four Browne medals, the Chancellor's medal 
for English verse twice, and the Seaton ian prize. 
He was elected a Fellow of Trinity in 1827, and 
embarked on a political career, after having been 
called to the Bar at the Middle Temple. He 
entered Parliament in 1830, and in 1834 was 
ap{)ointcd secretary to the Board of Control. 
His health began to break down in 1838, and he 
died in the year following of a rapid eonsuiuptioii. 
In spite of his brief and busy life, Praed managed 
to write a large quantity of beautifully polished 
society verse. He also wrote some more serious 
but less effective poems. His classical training 
helped him to iinish his w^ork carefully; some of 
his light verses arc unequalled evxai by those of 
Calverley for sparkle and wit. Thus he speaks 
of a Utopia where there were 

poets who deserved the bays. 

And did not dread the duns; 

and says of his friends: 

Some lie beneath the churchyard stone. 

And some — before the Speaker. 

Indeed, his epigrams and his antitheses are so 
brilliant and so frequent that after a time they 
become almost cloying. There is a certain lack 
of variety in his work, but ‘ the neat, inevitable 
turns of Praed ’ are nevertheless some of the 
best things in English light verse. 

Praefect (prcrfcctus), the title of various 
functionaries of ancient Rome. Of these the 


most important was the prcefectus urbi or urHs 
(praefect of the city). During the kingly period 
and the early Republic the prcefectus urbis had 
the right to exercise all the powers of the king 
or consuls in their absence. After the foundation 
of the prajtorship this office lost its dignity and 
privileges; but under the Empire it was revived 
as that of chief permanent magistrate of the city, 
with important military functions. The prcc- 
fectus preetorio, an officer under the Empire, wais 
general of the imperial life-guards. His position 
was one of great power, for the troops under his 
command frequently decided the succession to 
the imperial throne. Many other Roman func- 
tionaries bore the title of prajfect, such as the 
prccfectus aquaruniy who had charge of the water- 
supply of the city; the prccfectus ccrarii, who 
managed the public treasury, &c. 

Praemuni're, in English law, a name given 
to offences of the nature of a contempt against 
the king (or queen) and the Government, or 
encroachments on the power of the sovereign. 
The term is derived from the opening words of 
the writ preparatory to the prosecution of the 
offence — jmrmonere or preemunire facias A. B. 
(Cause A. B. to be forewarned that he appear 
before us, &c.). The first statute of preemunire 
was passed during the reign of Edward I to re- 
press the Papal encroachments on the rights of 
the Crown, and several subsequent statutes 
before the Reformation greatly extended the 
number of penal aets under this title. The 
punishment is forfeiture and imprisonment during 
the sovereign's pleasure. Many of the statutes 
are now repealed, and prosecutions upon proc» 
munire arc unheard of in our times; the last took 
place during the reign of Charles II. 

Praetor, the title of an important official in 
the ancient Roman state. Up to 307 b.c. the 
title was merely an adjunct to that of consul; 
but when at that date the consulship was thrown 
o|>en to the plebeians, the judicial functions of 
the consul wxrc separated from his other duties 
and given to a new patrician magistrate, who was 
entitled the prajtor. In 337, after a struggle, the 
plebeians wxre also admitted to this office. In 
246 B.c. another magistracy, that of praetor 
percgrlnuSy was instituted for the purpose of 
settling disputes between foreigners and between 
foreigners and citizens; and in distinction from 
him who filled this office the other functionary 
was termed prador urbdnus. After election the 
two pra'tors determined their offices by lot. The 
pnvtor urbdnus was the first in position, and w’as 
the chief magistrate for the administration of 
justice. To the edicts of the successive prjetors 
the Roman law is said to owe in a great measure 
its development and improvement. About 227 
B.c. the numiKJr of prajtors was increased to 
four; aftenvards to six and eight; and under 
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the Empire the number varied from twelve to 
eighteen. After completing his year of office 
the prffitor was often sent as proprcetor to govern 
a province. 

Praetorian Guard, the body-guard of the 
Roman emperors, first established as a standing 
body by Augustus, In the time of the Republic 
the cohors prestoria consisted of troops selected 
to guard the person of the commander while on 
active service. Under Augustus only a small 
detachment of the guard was stationed in Rome, 
the rest being in the adjacent towns. Tiberius 
assembled the whole at Rome, and placed them 
in a permanent fortified camp, where they were 



Soldiers of the Praetorian Guard, from a relief in 
the Louvre, Paris 


used to quell any sudden popular disturbance. 
The number of cohorts was raised by Vitellius 
from nine to sixteen, and they received double 
pay; under the later emperors the praetorian 
guard became powerful enough to decide the 
succession to the throne, which they once even 
put up to auction. They were reorganized and 
their powers curtailed by Septimius Severus and 
by Diocletian, and were finally disbanded by 
Constantine the Great in a.d. 312. 

Pragmatic Sanction. The general meaning 
of this term is a rule or Constitution made by a 
sovereign personally, and relating to the royal 
prerogative or to the succession to the throne. 
It is derived from a term of Roman law meaning 
a decision of the emperor or of the State on 
some subject of public importance, and the 
phrase is unknown to English history, but was 
employed in France, Germany, and Spain. In 
1438 Charles VII of France defined the limits 
of the Papal jurisdiction within his dominions 


by a Pragmatic Sanction. The most famous 
instance of a l^ragmatic Sanction is the arrange- 
ment made by the Emperor Charles VI for the 
succession to the Habsburg dominions in the 
first part of the eighteenth century. The division 
of the Spanish possessions after the death of 
Charles II led him to issue in 1718 a Pragmatic 
Sanction declaring the indivisibility of the 
Habsburg inheritance. He had married in 1708, 
but his son, born in 1716, died as an infant, and 
he devoted the last twenty years of his life to 
attempting to secure the succession of his 
daughter Maria Theresa, born in 1717. Acting 
on the Pragmatic Sanction, he declared her the 
heiress of the whole of his dominions, to the 
exclusion of her cousin, the -wife of the Elector 
of Bavaria, afterwards the Emperor Charles VII. 
This lady was a daughter of the Emperor .Toseph 
I, the elder brother and predecessor of Charles 
VI, and though the Elector agreed to accept 
the Pragmatic Sanction and the succession of 
Marla Theresa, he did so with secret protests 
and reservations. Other Powers, which had also 
agreed to the Pragmatic Sanction, were similarly 
prepared to recede from their undertakings, and 
the great soldier l*rincc Eugene warned ('harles 
VI that a large army would be the only real 
sanction for his daughter’s succession. Charles 
made no such preparation, and on his death in 
1740 the Ele(;tor of Bavaria asserted his wife’s 
claim to the Habsburg dominions and joined the 
Powers who brought about the War of the 
Austrian Succession. — Cf. J. F. Bright, Maria 
Theresa. 

Pragmatism is a philosophical theory which 
insists on usefulness and practical eonsequenws 
as a test of truth. It maintains that all thought 
and all cognitive processes are influenced and 
coloured by the feelings, emotions, or personal 
bias of the individual (joncerned; that there is 
no such thing as pure thought, that thought is 
always bound up with purpose and practical 
consideration, that truth has to be tested by its 
practical consequences, and that we cannot 
assume that what we call truth is independent 
of ourselves. Proteus - like, however, prag- 
matism assumes among its adherents many 
meanings and different definitions. The reason 
lies perhaps in the fact that pragmatism is a 
critical method rather than a doctrine. W. 
.Tames defined pragmatism as the doctrine “ that 
the whole meaning of a conception expresses 
itself in practical consequences — consequences 
either in the shape of conduct to be recommended, 
or in that of experience to be expected, if the 
conception be true ”. In other words, philosophy 
and knowledge in general are considered in their 
direct relation to life, action, and human conduct, 
utilizing it for the requirements of life. Philos- 
ophy and thought are to be judged by their 
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consequences to humanity, but are not an end 
in themselves, Concepts are fashioned by the 
human mind for the manipulation of experience, 
the preservation, evolution, and advancement of 
life. According to pragmatism, logical thinking 
becomes subordinate to practical life, whilst the 
test of truth is not found in reason but in the 
practical consequences. Of two concepts, that 
which ‘ works well ’ is true. The term pr.ag- 
matism was first used by the mathematician 
C. S. Peirce in 1878, but it is only a new name 
for an old way of thinking, as the doctrine has 
existed under different names ever since man 
began to philosojihize. Traces of pragmatism 
exist in Indian philosophy, and Protagoras 
expressed pragmatic tendencies when he taught 
that “ man is the measure of all things Among 
modern philosojihers. Bacon and Holibcs, Pascal 
and Comte, Fichte and IMarx may be said to 
have held pragmatic ideas. Nietzsche’s views 
arc partly jiragmatic, whilst Bergson, the op- 
ponent of intelicctualism, is considered as one 
of the most logical teachers of pragmatism. 
'Ostwald, Mach, and Avenarius are jiragmatists. 
Pragmatism has, howc^'cr, been most clearly 
elaborated by W. .lames, .John Dewey, and F. 
C. S, Schiller, the last of these calling the doc- 
trine humanism, — Bibliography: W. .lames. 
The Meaning of 7"ruth; J. B. Pratt, What is 
Pragmatism?; D. L. Murray, Pragmatism; F. C, 
S. Schiller, Studies in Humanism; K. B. Perry, 
Present Philosophical Tendencies, 

Prague (Czech, Praha; Ger. Prag)^ capital 
of the Bepublic of Czecho-Slovakia, in Bohemia, 
on the Vltava, a tributary of tlie b^Ibe. The 
site, a basin enclosed by hills of considerable 
height, gives to the city a picturesque and 
striking appearance. The river at this }>oint 
contains several islands and is spanned by ten 
bridges, including two railway bridges. Prague 
is the centre of the Bohemian railway system. 
The most notable of the bridges is the Karls- 
briicke, dating back to the fourteenth century, 
and reconstructed in 1892 after being much 
damaged by a Hood. The city is famous for its 
architectural beauty. Hradsehin contains the 
royal castle, dating in its present form from the 
fourteenth to the eighteenth century. Beside it 
is the cathedral of St. Vitus, begun by Charles 
IV in 1,344, and occupying the site of a building 
erected by St. Weneeslas in 984. The church of 
St, George is a large Romanesque building 
largely restored but dating originally from 919. 
The Tcinkirche, in the Altstadt, once the churcli 
of the Hussites, contains the grave of Tycho 
Brahe. Among other notable buildings are the 
town hall, dating from 1.381; the Pulvcrturm 
(1475-84); and the Carolinuin, containing the 
university archives and the law classrooms. In 
the Neustadt are the Bohemian national theatre, 


the Bohemian national museum, the medical 
faculties of the university, the Bohemian tech- 
nical high school and various educational institu- 
tions. The university was founded by Charles IV 
in 1348, and in 1882-3 it w^as divided into two, 
one German and one Czech or Bohemian. The 
Altstadt is the commercial centre of the town, 
and carries on a considerable trade by rail and 
river. The manufacturing quarters are chiefly 
Bubna, Smichow, and Karolinenthal, the chief 
products being beer, flour, iron, machinery, 
wagons, cotton yarn, leather, gloves, chemicals, 
and railway plant. Poj). 677,000. 

Histonj, — Prague is an ancient town, and 
early became a place of some importance. It 
owed much to the Emperor Charles IV in the 
fourteenth century, who laid out the Neustadt, 
restored the cjistle, founded the cathedral, and 
brought the university into existence. During 
the Hussite struggle the town suffered severely, 
and in the course of the Thirty Years’ War it 
was several times taken. In 1741 it fell into the 
hands of the French and Bavarians, and in 1744 
it capitulated to Frederick the Great. Near 
Prague, Frcderic*k in 1757 defeated the Austrians 
under Prince Charles of I^orrainc. The Emperor 
.Tosepb II in 1784 united the different sections 
of Prague into one municipality. The holding 
of a Slav Congress within it in 1848 led to an 
Austrian bombardment. It was occupied by 
the Prussians in ISOti, during the war against 
Austria, and here, on 28rd Aug., was concluded 
the peace which ended the war. .\t the outbreak 
of the Flurojican War Prague was the head- 
quarters of the 8th Austro-Hungarian Army 
Cor|)s. On the break-up of the Empire and the 
secession of the Czechs and Slovenes it became 
tlie capital of Czecho-Slovakia. 

Prairie (Lat. praturn, meadow; Late Lat. 
prataria), the name given in North America to the 
vast natural meadows or plains of the Mississippi 
Valley, especially those lying between it and the 
Rocky Mountains, and extending into Canada. 
Throughout this immense territory the differ- 
ences of level arc sufficient to produce a steady 
flow of the rivers, but not so great as to obstruct 
their navigation, thus securing a unique system 
of easy intercommunication between all sections 
of the country. There is a great sameness in 
the features of the topography, the vegetable 
productions, the soil, and geological features. 
Some of the prairies that have a peculiarly 
undulating surface are known as rolling prairies. 
Vast herds of buffaloes used to roam over the 
prairies, but these have now disappeared, 
and immense tracts are settled for the pro- 
duction of cereals and, near the Rockies, for 
the raising of cattle. 

Prairie-chicken, or Prairie-hen, the popular 
name of the pinnated grouse of the United States 
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{Tympanuchus americantts). The neck of the 
male is furnished with neck-tufts of eighteen 
feathers, and is remarkable also for two loose, 
pendulous, wrinkled skins, which somewhat re- 
semble an orange on inflation. The prairie-hen 
is much prized for the table. The name prairie- 
chicken is also given to the sharp-tailed grouse 
{Pedioecetes phasianellus), a species of grouse 
widely distributed in Canada and the north of 
the United States. 

Prairie-dog, or Prairie Marmot, a small 
rodent animal, the wistonwish (Cynomys ludo- 
vicianus)f allied to the marmot as well as to 
the squirrel, and found on the North American 
prairies west of the Mississippi and east of the 
Rocky Mountains. These animals live gre- 
gariously in burrows, and are characterized by 
a sharp bark, like that of a small dog, whence 
their popular name. They are about 1 foot in 
length exclusive of the tail, which is rather 
short. Their burrows arc quite close together, 
and have a mound of excavated earth near the 
entrance, on which the little animals arc wont 
to sit and look around them. These communi- 
ties are termed * villages ’. A second species, 
C. colunibidnus, inhabits the region west of the 
Rockies. A third and larger form, C. mexteanus^ 
is found in Mexico. The prairie-dog is not to 
be confounded with the prairie-squirrel, to 
which it is allied. 

Prairie -squirrel, or Gopher, a name for 
several North American rodent mammals, of 
the genus Spcniiophilus, found in the prairies 
in great numbers. They live in burrows, and 
not on trees, and much resemble the prairie- 
dog or marmot. They have cheek-pouches, in 
which their food is carried. This consists of 
prairie plants with their roots and seeds. See 
Souslik, 

Prairie-wolf, or Coyote {Cams latrans), the 
small wolf wliich is found on the prairies in 
North America, It is a cowardly animal, and 
only dangerous to man when in packs and 
pressed by hunger. 

Pr&krit (in Skt. prdkrita, primitive, vulgar, 
from prakriti, nature: as opposed to samskrita^ 
that which is prepared by art, hence the 
Sanskrit or polished speech : see Sanskrit) 
is a general term used by Hindu grammarians 
to denote the various vernaculars derived from 
Sanskrit. This definition would be more correct 
if we said that PrMcrit denotes the vernaculars 
derived from the ancient Aryan dialects of 
India, upon some of which classical Sanskrit 
is based. 

The ancient Prakrit dialects were those forms 
of the Aryan speech most commonly used by 
the masses. The earliest show five groups — the 
Sauraseni, spoken in Sarasena, the modern 
district around Masura; the Magadhi, the ver- 


nacular of Bihar; the Maharashtri, spoken 
round Ujjayani or Avanti, in Malwa, perhaps 
including Southern R4jput4na and the modern 
northern Marathi country; the Paisachi^ of 
uncertain locality; the Apabhramsa, or corrupted 
dialect of Sind and Western Rdjputdna. In the 
Hindu dramas, which are the chief sources of 
knowledge of early Pr&krits, kings and Brah- 
mans speak Sanskrit, but retainers and people 
of meaner position speak in different Prakrits. 
PMi is a form of primary Pr&krit, and indeed 
the five Pr&krits cited may be regarded as the 
ultimate source of all the modern dialects of 
India. 

Prato, a walled city of Tuscany, North Italy, 
on the Bisenzio. The cathedral, begun in the 
twelfth century, and completed in the fourteenth 
by Giovanni Pisano, contains fine specimens 
of the work of Fra Filippo Lippi and other 
masters. Prato has manufactures of straw-plait, 
bread, and biscuits, besides the spinning of 
cotton and wool. At Figlinc near by there 
are quarries of serpentine, much used by Tuscan 
builders. Pop. 50 ,000. 

Prawn (Palwmon), a genus of crustaceans, 
ord. Decapoda, section Macrura (‘ long-tailed ’). 
The common prawn {Palwrnon serratns) is the 
most familiar species, and resembles the shrimp. 
It attains an average length of from 3 to 5 
inches. The tail is broad and flat, and its ter- 
minal plates are fringed with long hairs. The 
colour is light-grey spotted with purple. The 
Isle of Wight and Hampshire coasts form the 
chief sources of praw^n supply to the London 
market. 

Praxiteles, the most celebrated Greek sculptor 
of the later Attic school, flourished about the 
middle of the fourth century ii.c. His work is 
marked by grace and delicacy of execution, and, 
in contrast to that of Pheidias, emphasizes the 
human and individual character of his subjects. 
This is well seen in his Aphrodite of Cnidos^ 
whom he was the first to represent as a naked 
figure, in which the woman predominates over 
the goddess. A statue of Hermes by him, dis- 
covered at Olympia in 1877, is one of the best- 
preserved examples of Greek sculpture surviving. 
The so-called CapUoline Faun, of which a fine 
copy exists, was one of his most famous works. 
The well-known Niohe and her Children, at 
Florence, is sometimes given to Praxiteles, 
sometimes to Seopas, his contemporary. Prax- 
iteles exercised great influence, and helped to 
pave the way to the over-elaborate workman- 
ship and exaggerated emotion of Hellenistic 
sculpture. 

Prayer, the expression of a desire or a petition 
addressed to some force or power conceived as 
supernatural. Nothing proclaims more consis- 
tently and universally the connection between 
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man and God than the fact that in every time 
and place mea>-have felt their dependence on a 
higher Being, and have sought His assistance 
in prayer. Even the heathen believe that there 
is some one who can supply their needs. The 
Scriptures tacitly assume that i)rayer was offered 
to God from the beginning of the world; and 
although we read that “ men began to call upon 
iJhe name of the Lord ” after Seth was born, we 
are forbidden by all commentators to connect 
this statement with the origin of prayer. It is 
not, however, until the time of Abraham that 
prayer comes first distinctly into notice. As the 
altar appears to have been the special place for 
prayer in the patriarchal age, so was the taber- 
nacle under the Mosaic covenant until the 
temjdc, ‘ the house of prayer was built. From 
the time of the dedication of Solomon’s temple 
the Jews appear to have gone there to pray, 
and to have turned their faces towards it if 
they were prevented from going there; and 
this custom prevails among the Jews at the 
present time, as does the similar custom among 
the Mahommedans (q.v.), who turn their faces 
towards the sacred Kaaba at Mecca. When 
we come to New Testament times we meet with 
synagogues established as places for the public 
worship of God, and for reading His word. 
Christ taught that prayer should be olTered 
to God in His name in order to ensure an answer. 
Henceforward Christ became to tlie Christian 
what the temple was to the Jew. The posture 
of the body in prayer is left undecided in Scrip- 
ture, and although Christ gave Ilis disciples a 
form of prayer of the most universal application, 
it does not follow that men may not pray accord- 
ing as each experiences special wants. 

Prayer for the dead is a practice rejected by 
Protestants as having no scriptural warrant, 
but prevalent in the Homan Catholic, Greek, 
and other Eastern Cliurehes. The custom seems 
to have existed in most ancient religions. The 
doctrine and practice came to the Christian 
Church through the Jews {2 Macc. xii, 40, 45). 
The first of the Christian Fathers who mentions 
prayer for the dead is Tertullian; but he speaks 
of the usage as long-established in the Church; 
such prayers are frequently alluded to by St. 
John Chrysostom, Cyril of Jerusalem, and St. 
Augustine. In the burial-service of the first 
Book of Common Prayer of the English Church 
some prayers for the dead appeared, but they 
were deleted from the second book, and are not 
found in the subsequent revisions. — Bini.io- 
craphy: J. Hastings (editor), Christian Doctrine 
of Prayer; E. Bickersteth, A Treatise on Prayer; 
L. R. Farnell, The Evolution of Religion; J. 
Wordsworth, Holy Communion; L. Duchesne, 
Christian Worshij), 

Praying - wheel, an apparatus used among 


the Buddhists, consisting of a wheel to which 
a paper with a written prayer is attached. 
Each revolution of the wheel made by the 
devotee counts as an utterance of the prayer. 



Tibetan Lamas with Prayer Wheels. Large Prayer 
Wheels in Background 


So also a wheel driven by water-power keeps 
praying for its owner. 

Pre- Adamites, those supposed inhabitants 
of the earth prior to the creation of Adam. 
Ancient legends or traditions of the East speak 
of nations and empires existing before Adam’s 
creation, and of a line of kings \vho ruled over 
them. In modern times the subject was taken 
up by Isaac de la Peyrere, or Pererius (1594— 
1076), who, in a work published in 1055, main- 
tained that the Jcw^s were the descendants of 
Adam, and the Gentiles those of a long anterior 
creation, founding his opinions on Bow. v, 
12-14, One of the most ancient and widespread 
myths describes the complete destruction of 
mankind, which necessitated a new act of 
creation to repeople the earth. Hence the belief 
arose that the present race of men was preceded 
by another race. 

Pre 'bend, a yearly stipend paid from the 
funds of an ecciesiastieal establishment, as of 
a cathedral or collegiate church. Prebendary 
is the person who has a prebend, A simple 
prebend is restricted to revenue only; a dignitary 
prebend is one which has a jurisdiction annexed. 

Pre-cambrian. See Proterozoic, 

Precc'dence, the order in which men and 
women follow’ each other, according to rank or 
dignity, in a State procession or on other ijublic 
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occasions. In England the order of precedence 
depends partly on statutes, and partly on ancient 
usage and established custom. Questions arising 
on matters of precedence depending on usage 
arc hardly considered as definitely settled, and 
arc in a great measure left to the discretion of 
the officers of arms. The Sovereign, of course, 
is always first in order of preecdenc^e, after whom 
in descending order follow the Prince of Wales, 
sons, grandsons, brothers, and uncles of the 
Sovereign, the Sovereign’s brothers’ or sisters’ 
sons, the Archbishop of Canterbury, the Lord 
High Chancellor, the Archbishop of York, Prime 
Minister, and so on through the high State 
dignitaries, the various ranks of the peerage, 
&c. The order of precedence among women 
follows the same rules as that among men. By 
the Acts of Union of Scotland and Ireland the 
precedence in any given degree of the peerage 
has been established as follows: (1) Peers of 
England; (2) Peers of Scotland; (3) Peers of 
Great Britain; (4) Peers of Ireland; (5) Peers 
of the United Kingdom and Peers of Ireland 
created subsequent to the Union. 

Pree'edent, in law, a judicial decision which 
serves as a rule for future determinations in 
similar cases. Precedents, strictly speaking, are 
binding on tribunals only when they are actual 
decisions of the point in question; what is termed 
an extrajudicial opinion or obiter dictum — the 
opinion of a judge pronounced where it was not 
called for to decide the issue — can have authority 
only from the character of the judge, and not 
as a precedent. Precedents are now of as much 
authority in courts of equity as in those of 
common law. 

Precen'tor, an important official in a chapter, 
whether cathedral or collegiate, who led the 
singing. He began the verse, whilst the people 
joined with him at the close, a method which 
was often varied in the same service with anti- 
phonic or alternate psalmody. The precentor 
ranked generally, although not universally, next 
to the dean; but in modern cathedral founda- 
tions he is usually a minor canon, and in conse- 
quence has lost much of his prestige. He is still, 
however, everywhere the conductor of the choral 
service and superintendent of the choir. 

Preceptors, College of, founded in 1846 
and incorporated by royal charter in 1849, has 
for its object the examination both of teachers 
and of pupils. In the teachers’ examinations 
especial stress is laid on the theory and practice 
of education. Diplomas are awarded, and are 
of three grades. Fellow, licentiate, and Associate 
(F.C.P., L.C.P., and a.c.p.). Periodical examin- 
ations are held for pupils, and certificates 
granted. The college also appoints visiting 
examiners for schools, and provides courses of 
lectures for teachers. The head-quarters of the 


PREDESTINATION 

College of Preceptors is in Bloomsbury Square, 
London. 

Precep'tory, in mediaeval history, a religious 
house of the Knights Templars, subordinate to 
the temple or principal house of the order in 
London. It was under the government of one 
of the more eminent knights appointed by the 
grand-master and called the ‘ preceptor ’. 

Precession of the Equinoxes, a slow motion 
of the line of intersection of the celestial equator 
or equinoctial and the ecliptic, which causes the 
positions occupied by the sun at the equinox 
(the equinoctial points, q.v.) to move backward 
or westward at the mean rate of 50*20 seconds 
pt'r year. This motion of the equinox along the 
ecliptic carries it, with reference to the diurnal 
motion, continually in advance upon the stars; 
the place of the equinox among the stars thus 
precedes at any moment that which it previously 
held, hence the name. This sweeping round in 
the heavens of the equinoctial line indicates a 
motion of the axis of rotation of the earth, such 
that it describes circles round the poles of the 
ecliptic in 25,791 years. Nutation (Lat. nutatio, 
a nodding) is a similar but much smaller gyra- 
tory motion of the earth’s axis, whose period 
is about nineteen years. From these two causes 
in combination the axis follows a sinuous path, 
instead of a circle, about the pole of the ecliptic. 
Nutation (q.v.) causes the equinoctial points 
to l>e alternately in advance of and behind their 
mean place due to precession by 6*87 seconds. 
At present the vernal equinoctial point is in the 
zodiacal constellation Pisces, and it is moving 
towards the constellation Aquarius. 

Precipitate, in chemistry, the name given to 
the solid particles thrown out of solution when 
two substances interact in a common medium. 
Thus, if an aqueous solution of sodium chloride 
is mixed with an aqueous solution of silver 
nitrate, double decomposition occurs and silver 
chloride is immediately formed, and as it is 
insoluble in water, it is precipitated in fine 
particles. 

Precipitate Ointment is the name given to 
two mercurial ointments, red and white. White 
precipitate is ammoniated mercury (NIIgHgCl); 
red precipitate is the red oxide of mercury. 

Precognition, in Scots law, the examination 
of a witness at some time previous to his ap- 
pearance in court. Precognitions may be taken 
in civil or criminal cases by the agents or counsel 
for any of the parties. In criminal trials the 
precognitions for the Crown are generally taken 
by the Procurator-fiscal, and the signature of 
the witness is afiixed; those acting for the defence 
may also take precognition from the Crown 
witnesses. 

Predestination, in theology, a term used to 
denote the decree of God, whereby the elect are 
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foreordained to salvation. The term also sii^nifics while in fen charters of land in Scotland it is 
generally God’s predetermination of events in sometimes agreed that if the feuar wishes to sell 
the world. ThcT^ theory of predestination repre- he must first offer the subjects to the superior 

gents God’s absolute will as determining the at the price offered by any third party desirous 

eternal destiny of man, not according to the fore- of purchasing. 

known character of those whose fate is so Pre -existence. Doctrine of, the doctrine 

detennined, but according to God’s own choice, that the soul of every man has an existence 


The doctrine is the logical result of the id(‘iis 
that God works by plan in governing tlie world, 
and that humanity is so sinful that no one could 
be saved without the operation of God. The theory 
has been the occasion of many disputes and con- 
troversies in the Church in all ages. On the one 
side, it has been observed that predestination de- 
stroys moral distinction, introduces fatalism, and 
renders all our efforts useless. On the other side, 
it is contended that if God’s knowledge is inllnile. 
He must have known everything from eternity; 
and that the permission of evil under such cir- 
cumstances is indistinguishable from a plan or 
decree under which it is foreordained. The first 
great champions of these opposite views were 
Pclagius and Augustine. The former held that 
there was a possibility of good in man’s nature, 
and that the choice of salvation lay in man’s 
will. Augustine maintained that apart from 
divine graces there is no possibility of good in 
human nature, and that since the fall man’s 
will has no power of choice. The system of 
Augustine was adopted in 529 by the Council of 
Arausio as the rule of orthodoxy in the Western 
Church, and forms one of the peculiar charac- 
teristics of the Calvinistic theology. The (|uestion 
is left an open one by the Anglican Church, and 
also by the Homan Catholic Church since the 
Reformation. — Bibliography: W. A. Copinger, 
A Treatise oti Predestination, Election, and Grace; 
J. R. Illingworth, The Divine Immanence; O. 
Pfleiderer, IVie Philosophy of licligion on the 
Basis of its History, 

Predicables, in logic, are terms jilTirmablc, 
as predicates, of other terms. The prcdicabics 
are said to be five: genus, species, difference, 
property, and accident. The first two name the 
higher and lower classes of the things classifi€*d; 
a genus includes more than one species. The 
other three express the attributes on which the 
classification is founded. 

Pre-emption (Lat. pra\ before; emere, to 
buy), in law, is the right to the first offer of a 
thing which is to be sold. Thus in the Articles of 
Association of private companies it is not in- 
frequently provided that a shareholder who 
desires to sell or transfer his shares must first 
offer them to the remaining shareholders or to 
the directors at a specified price. Again, the 
former owner of land which has been acquired 
compulsorily by an authority under the Lands 
Clauses Acts has a right of pre-emption in respect 
of any portions not required by the authority; 


previous to that ol‘ his body. This opinion was 
very prevalciut in the Kast, and was held by 
several Greek philosophers, more especially by 
the Pythagoreans and Empedocles. The belief 
was also apparently held by Plato, unless we are 
to consider the views staled by him to be an 
allegory, rather than a sober statement of belief. 
A similar dot^trine has found some countenance 
in (nirislian times as an explanation of the union 
of soul and body. It was believed that all souls 
were created before the world, and that each 
had its proper body allotted to it at the time of 
birth. In favour of this theory appeal is made to 
these peculiar sensations which arc sometimes 
raised by sights or sounds, which wc feci con- 
scious of having had a former familiarity with, 
though reason would persuade us we had seen 
them for the first tinic. The doctrine is sup- 
ported by some modern writers, and is the 
basal idea of Wordsworth’s Ode on the Inti* 
mations of Immortality from Recollections of 
Early Childhood, 

Pr^fet (pra-fa; Lat. pnefectus), the title of an 
important political functionary in France. 
Previous to the reign of He* id II the officers 
w'ho w’cre sent round to the provinces to super- 
intend the details of administration on behalf 
of the sovereign were called maitres des requetes. 
In 1551 Henri II established them as perpetual 
overseers in all provinces, and under Louis XIII 
(16:15) they received the name of intmdanis. 
The olfices were abolished by the National 
Convention, but were restored by Najjoleon by 
the lavN of 17th Feb., 1800, and the functionaries 
received the tippellation of prefets. There is a 
j)rdfet at the head of each department, who is 
entrusted with the whole organization and 
management of the police establishments; but 
not with the punishment of police offences. 
Within this sphere of action the prdfets are 
unchecked; the sous-prdfets, who are appointed 
by them, and w'ho stand at the head of the 
districts, are entirely subject to their commands; 
and the authorities of the communes, as well as 
the justices of the peace, can set no limits to their 
activity. In time of tumult they can call out the 
militaiy, or provisionally declare a state of siege. 
The Council of the Prc^fecture is a court in ^hich 
are settled all disputes respecting the taxation 
of individuals, engagements with the State for 
building, the indemnification of those who have 
had to give up anything to the public, &c. Of 
this court the pre'fet is president, and in it he 
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has a casting-vote. The appeals against its 
decisions lie to the Council of State. 

Pregnancy is the state of a woman who is 
with child. It lasts from 273 to 280 days, taking 
the time from conception to the birth of the 
child. Among the earliest signs of pregnancy 
are the cessation of menstruation, and sickness, 
usually most marked in the early part of the 
day, and thus known as ‘ morning sickness 
This sickness may be slight and only a few 
weeks in duration, or it may be more severe 
and last for three or four months, causing con- 
siderable discomfort, while in some cases it 
persists from its onset to the termination of 
the pregnancy. Changes in the breasts are 
seen during the second and third months, and 
in the fourth month slight enlargement of the 
abdomen is evident, and this enlargement 
continues progressively throughout pregnancy. 
About the sixteenth or seventeenth week the 
mother becomes aware of the movements of 
the child, at first very slight, but later more 
marked, and this is known as quickening. The 
first wholly conclusive evidence of pregnancy is 
detection of the sounds of the child’s heart, 
heard by applying a stethoscope to the lower 
part of the abdomen of the mother. The child’s 
heart beats at about double the rate of the 
maternal heart, and can be heard from the 
eighteenth week onward. 

During pregnancy women should pay special 
attention to digestion and take regular exercise, 
while they should avoid any undue exertions 
or excitements and not wear any tight clothing. 
Many of the minor troubles and aftlictions of 
pregnancy can be overcome or prevented by 
the mother seeking skilled advice, and of late 
years much has been done in this way by 
antenatal clinics, and by the spread of know- 
ledge of physiological conditions among the 
public. 

Pregnancy, Concealment of, in Scots law, 
was originally made a crime in 1090 by statute, 
and punishable with death, as described in Sir 
Walter Scott’s novel Hie Heart of Midlothian* 
In 1809 the punishment was modified to two 
years’ imprisonment. The concealment must 
be interpreted very strictly; communication of 
the fact of pregnancy to any one at any time, 
even by clear inference only, is sufficient to 
rebut the accusation. It must be proved that 
the woman failed to call for or make use of 
assistance in the birth, and that the child is 
dead or amissing. In indictments for child- 
murder concealment of pregnancy is usually 
inserted as an alternative charge. The crime 
is not known to the law of England. 

Prel'ate, in Church law, one of those spiritual 
dignitaries who exercise jurisdiction in their own 
name. These were originally only the bishops, 


archbishops, patriarchs, and the Pope. The 
cardinals and legates, abbots and priors, also 
obtained certain privileges of jurisdiction by 
grant or prescription. The term is now commonly 
used merely to signify one of the higher digni- 
taries of the Church. 

Prelude, in music, originally the first part 
of a sonata; though, as the name implies, it 
may be an introduction to any piece of music. 
Bach and his contemporaries elaborated preludes 
considerably; and Chopin wrote several piano 
works which, though complete in themselves, 
he designated preludes. The term has been 
also applied to operatic introductions when they 
are shorter than the usual overture. Wagner in 
particular has prefaced most of his operas with 
a prelude. From the time of writing Lohengrin 
he used the word prelude instead of overture. 

Premier (Fr. premier; Lat. primus^ first), an 
abbreviated form of Prime or Premier Minister; 
the first minister of a state. In the British 
Empire the first ministers of autonomous or 
semi-autonomous states, colonies, and dominions 
also receive this appellation, and, as in the 
Imperial Government, derive their appointment 
by recognized hegemony in the predominant 
political party of the state. The British Premier’s 
official residence is at No. 10 Downing Street , 
Whitehall, I^ondon, the Chancellor of the Ex- 
chequer occupying No. 11, and the offices of 
the Government Whips No. 12. His country 
residence is Chequers (q.v.). He has no salary 
as Prime Minister, but he usually holds the 
premiership in connection with the first lordship 
of the treasury, the chancellorship of the ex- 
chequer, a secretaryship of state, or the privy 
seal. George I could neither speak nor under- 
stand English, and it was under his reign that 
a Prime Minister was appointed to direct affairs 
of State in the king’s absence, or ignorance. 
The office, however, was not officially recognized 
until 1905. A table of the various Premiers 
since 1806 will be found on the following page. 

Premonstratensians, or Norbertines, a 
religious order founded at Pr^montr^, near 
Laon in France, by St. Norbert in 1120, who 
gave them the rule of St. Augustine with some 
additional rigour. The order was introduced 
into England in 1146, and its members were 
there regularly known as the White Canons. 
Before the Reformation they had 2000 monas- 
teries, among which were 500 nunneries, mostly 
in Germany, the Netherlands, France, England, 
and the north of Europe; but the Reformation 
diminished this number by more than one-half 
in the sixteenth century. Since the end of the 
seventeenth century the order declined in num- 
bers, but there was a revival in the nineteenth 
century, and there are houses in Holland and 
Austria, and some in England. 
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Premier. 

Appointed. 

Political 

Party. 

Grenville 

Feb., i8o6 


Portland 

March, 1807 

— 

S. Perceval 

Dec., 1809 

— 

Liverpool 

Canning i 

Goderich 

June. 1812 
April, 1827 

— 

Sept., 1827 

__ 

Wellington 

Jan., 1828 

— 

Grey 

Melbourne 

Nov., 1830 
July, 1834 
Dec., 1834 



Sir R. Peel 

-- 

Melbourne 

April, 183s 

— 

Sir R. Peel 

Sept., 1841 
July, 1846 

— 

Lord J. Russell 

I .iberal 

Derby 

Feb., 1852 

Conservative 

Aberdeen 

Dec., 1852 

Coalition 

Palmerston 

Feb., 1855 

Liberal 

Derby 

Feb., 1858 

Conservative 

Palmerston 

June, 1859 

1 Liberal 

Russell 

Nov., 1865 

Liberal 

Derby 

July, 1866 

Conservative 

R. Disraeli 

Feb., 1868 

1 Conservative 

W. E. Gladstone 

Dec., 1868 

Liberal 

B. Disraeli ( Beacon sfield) . . 

Feb., 1874 
April, 1880 

Conservative 

W. E. Gladstone 

Liberal 

Salisbury 

June, 1885 

Conservative 

W. E. Gladstone 

Feb., 1886 

Liberal 

Salisbury 

Aug., 1886 

Conservative 

W. E. Gladstone 

Aug., 1892 

Liberal 

Rosebery 

March, 1894 

Liberal 

Salisbury 

July, 189s 
July, 1902 

Conservative 

A. J. Balfour 

Conservative 

SirH. Campbell-Bannerman 

Dec., 1905 
April, 1908 
May, 1915 

Liberal 

H. H. Asquith 

Liberal 

H. H. Asquith 

Coalition 

D, Lloyd George 

Dec., 1916 

Coalition 

D. Lloyd George . . 

Jan., 1919 

Coalition 

A. Bonar Law 

Oct., 1922 

Conservative 


Prenzlau (prentslou), a town of Prussia, in 
the province of Brandenburg, on the Uckcr. It 
became a town in 1235, and was incorporated 
in Brandenburg in 1480. Pop, 21,000. 

Pre - Raphaelite Brotherhood, the name 
adopted in 1848 by a group of seven young 
artists, Dante Gabriel Rossetti, Holman Hunt, 
J. E. Millais, J. Collinson, F. G. Stephens, 
painters; Thomas Woolner, sculptor; and W. 
M. Rossetti, writer. The name of the society 
was an expression of their belief that up to the 
time of Raphael artists had w'orked by the 
light of nature and of truth, but that after- 
wards mannerism and imitation had been the 
rule. The aims of the brotherhood, as stated 
by I). G. Rossetti, were; “ (1) To have genuine 
ideas to express; (2) to study Nature atten- 
tively so as to know how to exjiress them; 
(3) to sympathize with wdiat is direct and 
serious and heartfelt in previous art, to the 
exclusion of what is conventional and self- 
parading and learned by rote; and (4) most 
indispensable of all, to produce thoroughly 
good pictures and statues Rossetti, Hunt, 
and Millais were the most important members. 
The work of Rossetti, poet as wtU as painter, 
is full of mystic symbolism and passion, though 
technically inadequate in drawing and colour. 
His most notable paintings are; Ecce Ancilla 
Domini (National Gallery), a triptych in Wan- 
Voi,. u. 


daff Cathedral, Beata Beatrix^ Monna Vanna, 
and Dante's Dream, In contrast to the tem- 
perament of Rossetti are the more solid quali- 
ties of Holman Hunt, whose painstaking art, 
with its exaggerated attention to detail, lacks 
inspiration notwithstanding its sincerity. Typical 
works arc; Ttie JAght of the Worlds Isabella and 
the Pot of Basil, and the Triumph of the Inno- 
cents (National Gallery). Of the three, techni- 
cally the most accomplished was Millais, whose 
precocious talent won him a medal at the Royal 
Academy schools at the age of thirteen, and 
made him a successful painter before he was 
twenty. Until 1859 he was faithful to Pre- 
Raphaelite ideas; but his Vale of Best, painted 
in that year, marks the beginning of the popular 
and commonplace art of his later years, which 
brought him a baronetcy and the presidency 
of the Royal Academy. His Pre-Raphaelite 
work includes: Lorenzo in the House of Isabella, 
The Carpenter^ s Shop (Tate Gallery), Ophelia 
(National Gallery), The Huguenot, and Sir 
Isumbras at the Ford, 

Although the original group did not long 
continue as a society, its teachings, which found 
a powerful advocate in Ruskiii, spread far and 
exerted great influence on British art. Among the 
painters who more or less completely adopted 
its principles arc; A. Iliigbes, R. B. Martineau, 
Frederick Sundys, W. H, Deverell, Charles 
Collins, Noel Paton, Burne-Jones, and J. F. 
liCwis. Ford Madox Brown, who had been 
Rossetti’s master, was never a member of the 
brotherhood; but his later paintings, such as 
Work (Manchester Art Gallery), show its in- 
fluence strongly. — Bibliogratiiy: Percy Bate, 
English Pre-Raphaelite Painters; Holman Hunt, 
The Pre-Raphaelite Brotherhood; Ruskin, Notes 
on Royal Academy Exhibitions, 

Presbyo'pia is ‘ old -sightedness ’, and is due 
to failure of accommodation of the lens of the 
eye on account of age. Its effect is to cause 
objects near the eye to be less distinct than those 
at some distance, and it therefore aftects reading. 
It is corrected by the use of convex glasses worn 
only for reading. 

Pres 'by ter (Gr. presbyteros, an elder), an 
oirice-bearer in the early Christian Church, the 
exact character and position of whom is differ- 
ently regarded by different authorities. Presby- 
terians generally maintain that originally bishop 
and presbyter were one and the same; Episco- 
palians generally maintain that from the first 
they were different, as was certainly the case in 
very early times. By the end of the second 
century the presbyters held a position in con- 
nection with the congregations intermediate 
between that of bishop and deacon, and repre- 
sented the priests or second order of clergy. 
Presbyte'rl^nism is oge of the three great 

m 
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divisions of ecclesiastical polity. Independency 
or Congregationalism regards the local congrega- 
tion as autonomous. Prelacy or episcopalianism 
rests upon a diocesan episcopate, with a grada- 
tion of rank and office, and a distinction between 
the clergy and the laity. Presbyterianism means 
that the ministers are all on one footing, that 
the Church is governed by presbyters or ciders, 
and that there is a gradation of church courts 
which conserves unity. There is no distinction 
between clergy and laity in presbyterianism; 
laymen are presbyters, but ruling presbyters, 
while ministers are ordained to teach or preach 
and administer the sacraments, but in the church 
courts there is absolute parity. These courts are 
the kirk-session, the presbytery, and the General 
Assembly. In some Churches there are synods, 
between the presbytery and the General As- 
sembly, and congregational boards of managers 
or deacons, whose task is to supervise the 
finances and look after the fabric of the local 
church. But the presbytery is the characteristic 
court, composed of ministers and elders from 
each congregation in the district. Its decisions 
may be reviewed, on appeal, by the General 
Assembly, composed of members from the 
various presbyteries selected in a certain pro- 
portion. The General Assembly’s decision is 
final. The kirk-session of the local congregation, 
of which the minister is head, supervises the 
spiritual affairs of the church, and its decisions 
may be taken to the presbytery and even to the 
General Assembly. The minister, though <;alled 
by the local congregation, is ordained by the 
presbytery, without whose consent no stej) of 
this kind can be taken. He is responsible to the 
presbytery, and can only be deposed by the 
General Assembly. Kirk-sessions and presbyteries 
usually meet once a month, the General Assembly 
once a year. 

It is claimed that the principle of Presby- 
terianism is recognized in the primitive Church 
where the Apostles chose presbyters or elders 
to superintend the churches. These constituted 
a presbytery (1 Tim, iv, 14). Eventually, out 
of these presbyters, who were called ‘ overseers ’ 
or bishops, one came to assume a permanent 
position, which developed into the monarchical 
episcopate. At the Reformation many of the 
Churches reverted to what they considered the 
original and authoritative organization of pres- 
byterianism, and this was thought out by Calvin 
at Geneva, whose administrative genius moulded 
presbyterianism for the future. Local varieties 
exist, but, under all modifications, the essential 
principles already noted persist. Originally 
presbyterianism was characterized by (a) Cal- 
vinistic doctrine, (h) a recognition of national 
religion, (c) a puritanic worship, and (d) popular 
government. The last-named has been least 


altered? the idea, congenial to democracy, is 
that the whole body ought to legislate for itself, 
functioning through chosen members. In earlier 
days a im divinum was sought for this, as for 
episcopacy. Such an argument is no longer 
tenable. Church polity belongs to the well-being 
rather than to the being of the Church. Presby- 
terianism justifies itself by its efficiency, as it 
answers the ends which arc regarded as vital 
to the Church of God in the mind and purpose 
of Christ. When it is held that the ministerial 
office is not sacerdotal, and also that the Church 
is more than a collection of separate particles, 
presbyterianism comes forward with the historical 
and practical claim to furnish a valid ministry 
and a truly Catholic Church. 

The latest statistics assign over OJ millions 
to presbyterianism, on the Continent, in Great 
Britain, Canada and America, and elsewhere. — 
Bibliography: J. Maepherson, Presbyterianism 
(1883); A. Wright, The Presbyterian Church 
(1895); J. N. Ogilvie, The Preslryterian Churches 
(1896); R. C. Reed, History of the Presbyterian 
Churches of the World (1905); W. M. Macplmil, 
The Preslryterian Church (1908). The early 
apostolic period is discussed in books like A. V. 
G. Allen’s Christian Institutions (1898) and T. 
M. Lindsay’s Church and Ministry in the Early 
Centuries (3902). 

Prcs'bytery, a judicatory, consisting of the 
pastors of all the churches of any particular 
l*rcsbji:erian denomination within a given 
district, along with their ruling (i.e. presiding) 
elders, there being one ruling elder from each 
church-session commissioned to represent the 
congregation in conjunction with the minister. 
The functions of the presbytery are: to grant 
licences to preach the gospel, and to judge of 
the qualifications of such as apply for them; 
to ordain ministers to vacant charges; to judge 
in cases of reference for advice, and in com- 
plaints and appeals which come from the church- 
sessions within the bounds of the presbytery; 
and generally to superintend whatever relates 
to the spiritual interests of the several congre- 
gations under its charge, both in respect of 
doctrine and discipline. Appeals may be taken 
from the presbytery to the provincial synod, 
and thence to the General Assembly. 

Prescott, William Hic^kling, American his- 
torian, born in Salem, Massachusetts, 1796, 
died 3859. The son of a judge and grandson of 
Colonel William Prescott, he was educated at 
Harvard College, where he graduated in 1814. 
Acquaintance with Spanish literature, which he 
began to cultivate in 1824, led him to attempt his 
first work on Spanish history. The Reign of 
Ferdinand and Isabella, published 1887. His 
next works were The History of the Conqmst of 
Mexico, with a Preliminary View of the Ancient 
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Mexican Civilizaiim, and The Life of the Con^ 
qtieror H€mandQ.CorteZt which appeared in 1843. 
In 1847 he published The History of the Cmquest 
of Perut with a Preliminary Vino of the Civiliza- 
tion of the Incas, In 1855 the first two volumes 
of his History of the Reign of Philip II, King of 
Spain, appeared. Ills collected works in 20 vols. 
appeared in 1000. 

Prescription, in law, is a right or title 
acquired by use and time; the object being 
to secure the title to property to him who has 
had the possession of it for the term fixed by 
the law, and to prevent anyone from disturbing 
his possession after such lerm has expired. In 
the English common law the term prescription 
is applied only to incorporeal hereditaments, as 
a right of way, a common, &c., and rcfpiircs 
immemorial time to establish it. This rule was 
modified, however, by the passing of the statute 
2 and 3 William IV cap. Ixxi, which provides 
that no right of common shall be defeated after 
thirty years’ enjoyment, and after sixty years 
the right is decmctl absolute and indefeasible, 
unless had by consent or agreement. In claims 
of right of way, of water-course, and similar 
easements, the periods are twenty and forty 
years. Claims to the use of light to any dwelling- 
house or building enjoyed for twenty years arc 
indefeasible, unless shown to have been by 
consent. 

By the law of Scotland prescription has a 
much wider operation than by the law of 
England. It may be the means of ac(|uiring 
a right (positive prescription) or of extinguish- 
ing an obligation (negative prescription). It 
thus not only protects individuals from actions 
which other parties might have brought against 
them, but in some instances creates a positive 
title to property. Until the Conveyancing Act, 
1871, was passed, the prescription by wliich a 
right of property could be established was that 
of forty years. By the last-mentioned statute, 
however, the period of prescription is reduced 
to twenty years. The party holding the property 
must have been twenty years in unchallenged 
possession, and be able to show an ex facie 
valid irredeemable title recorded in the appro- 
priate Register of Sasines. For the acquisition 
of any servitude, right of way, &c., forty years’ 
use is still essential. The period of the long 
negative prescription is also forty years. The 
other and shorter prescriptions are as follows: 
The vicennial, applicable to holograph writings 
not attested with the usual formalities; the 
decennial, applicable to actions against tutors 
and curators; the septennial, applicable to 
actions against cautioners; the sexennial, appli- 
cable to bills of exchange or promissory notes; 
the quinquennial, applicable to verbal contracts 
concerning moveables, and arrears of rent in an 


agricultural lease; the triennial or three years* 
prescription, applicable to claims for ordinary 
accounts, servants* wages, &c. The general 
effect of these short prescriptions is not to 
extinguish the obligation but to change the 
onus, and limit the mode, of proof. By Scots 
law also, but not by English, a vicennial pre- 
scription (it is supposed) applies to crimes, no 
prosecution being competent after a period of 
twenty years. 

Prescription, in medicine, denotes the docu- 
ment given by a medical practitioner to his 
patient in order that he may obtain the medica- 
ments prcscriljed for the relief or cure of the 
malady from which he suffers. Prescriptions 
have been given from the earliest times, and 
had a religious character, the blessings of the 
gods being invoked upon each. Every pre- 
scription to-day begins with such an invocation, 
written as ft, but as a matter of fact this symbol 
IS now held to represent the first letter of the 
Latin word recipe, take thou, the imperative 
mood of the verb recipere, to take. Until quite 
recent times prescrif)tions were written in full 
or abbreviated Latin, but now medical students 
are taught to write their prescriptions thus: 
names of medicaments in full Latin (abbreviated 
somewhat in actual practice), quantities in 
symbols, and directions in English. The writing 
of a prescription is an art which can only be 
acquired by expericiuc and study, for the 
physician, after deciding which remedy or 
remedies he will use in a particular case, has 
to consider the question of incompatibility in 
its threefold aspect — therapeutical, chemical, 
and phy sical. The fact that so many proprietary 
medicines arc prescribed by qualilied prac- 
titioners is evidence of the difficulties encoun- 
tered by some and the method by which they 
are avoided. Most prescriptions when carefully 
analysed exhibit a fourfold character, viz. (1) 
the ingredient which is the ‘ basis ’ of the pre- 
scription and upon which the efii(tiency of the 
preparation depends; (2) one or more ingre- 
dients which improve the action of the basis, 
the ‘adjuvans’; (3) one or more ingredients 
which correct the actions of (1) and (2), the 
‘ corrigens and (4) the ingredients which 
impart an agreeable form, the ‘ const ituens ’ 
vehicle or excipient. Many prescribers prefer 
to order as far as possible a single remedy in 
their prescriptions, a practice w'hich has many 
advantages. The homccopathic practitioners 
carry the idea of single remedies to its legitimate 
conclusion, and only prescribe one medicament 
at a time, two being a violation of their prin- 
ciples. 

Prescriptions arc usually regarded as the 
property of the patient who has received them, 
and are returned to him by the pharmacist 



PRESENTATION 


i8o 


PRESERVED FOODS 


when they have been copied and dispensed. 
Copies of prescriptions are frequently demanded 
for various reasons, but the pharmacist grants 
copies of his copy as an act of grace, and con- 
siders himself to be acting within his rights 
when he refuses copies to all applicants except 
the owner of the original prescription. The idea 
of ownership has been disturbed by the pro- 
visions of the Dangerous Drugs Act, 1920, 
under which the pharmacist is directed to 
retain original prescriptions which contain the 
various poisons dealt with under this Act; 
in this case the practitioner is affected too, 
for he must give his own name, address, and 
qualifications, as well as the name and address 
of the patient. Under the National Insurance 
Acts all prescriptions are the property of the 
Comm issioners. 

Presentation, the nomination of one or 
several candidates to a vacant office; com- 
monly used in the case of a patron to a church. 
In England the clergyman is presented to the 
bishop to be instituted in a benefice; in Scot- 
land, before the abolition of church patronage, 
he was presented to the presbytery for induction. 

Presentment, in law, is, properly speaking, 
the notice taken by a grand-jury of any offence, 
from their own knowledge or observation, or 
any representation made by the jury to the 
court — arising, it may be, out of their delibera- 
tions. 

Preserved Foods, kept from corruption by 
comparatively simple means, have certainly 
been known and used from very early times. 
Fresh meat and fish were either merely dried 
in the sun or by artificial heat, were rubl)ed 
with salt or steeped in brine, or smoked. The 
nutritive properties of milk were, and still are, 
largely preserved in the forms of butter and 
cheese; while wine is the preserved juice of the 
grape. All housewives have for centuries been 
well acquainted with entirely successful ways of 
preserving fruit as jam, in syrup, or by drying; 
while various vegetables have long been pickled 
in vinegar. But the use of salt, sugar, or vinegar 
effects material changes in the nature of the 
food. Modern science has discovered methods 
of preserving some important foods in their 
original condition, and, by the same process, 
prepares them for immediate consumption. The 
decay and consequent speedy corruption of food 
materials is caused by the attacks of organisms, 
either animal or vegetable. Food preserved from 
these, in which all the living organisms are 
destroyed, can, in theory, be kept wholesome 
for an indefinite period, or, for practical pur- 
poses, for many months or even years. 

It was a Frenchman, Fran9ois Appert (died 
1840), who, early in the last century, first 
advocated the method now generally in use. 


paving the way to food preservation on a whole- 
sale scale. Advances on his system have been 
made, but the essentials are the same. Meat, 
packed in round or oblong tins, is cooked in 
heated chambers, the tins first being closed, 
although a pin-hole ax)erturc for the escape of 
air may be left, and sealed up on the comple- 
tion of the process, which combines cooking 
with sterilization. Soldering has long been the 
usual method of closing the tins, but of late 
years hermetic scaling — fusion of the edges of 
the metal — has come into use. 

The acids of some kinds of food materials 
having an elTccl on tin, various methods o 
treating the inner surface of the eases have 
been tried, including coating with a S[)ecial 
viirnish. In eases where the sterilizing process 
has not been effectively performed, gases are 
usually, though not invariably, generated by 
the subsequent decomposition; the tin bulges 
from the pressure of the gas, thus giving auto- 
matic warning of the danger of its contents. 
Germs calculated to produce ptomaine poison- 
ing may, however, be present in the absence 
of this sign; and the fear resulting from occa' 
sional cases of illness or death traceable to 
preserved food, coupled with the great ‘ (Uiieago 
scandals ’ of some years ago, has brought about 
a certain prejudice against tinned foods. Some 
manufacturers have avoided this drawback by 
cooking and sterilizing the meat in the usual 
tins, and then transferring it to receptacles of 
glass or earthenware. Ptomaine poisoning is, 
how’ever, excjeedingly rare in proportion to the 
enormous quantities of tinned foods now con- 
sumed, and the danger may be regarded as 
almost, if not entirely, negligible. 

The occurrence of B. Botulinus (see Botulism) 
in tinned foods is rare, but this germ or its toxin 
has been found in sausages and hams on the 
Continent, and in vegetables, beans, and cheese 
in America. As a consequence of the Loch Maree 
case, in which, on 14th Aug., 1922, six guests and 
two ghillics from the Loch Maree Hotel lost their 
lives by consuming potted-meat sandwiches 
affected with spores and the deadly toxin of 
B. BotulinuSy arrangements were made by the 
Ministry of Health for a supply of an antitoxin to 
be held at certain centres in England, and to be 
available immediately on demand. These centres 
are Plymouth, Cardiff, Birmingham, Manchester, 
and Newcastle; the Board of Health for Scotland 
has a similar arrangement of centres. 

Among meats, beef and brawn, largely packed 
in the United States and in South America, are 
most in use; mutton, both chilled and tinned, 
reaches Britain in large quantities from Australia 
and New Zealand; while tongues and a great 
variety of ‘ fancy ’ potted meats command a 
ready sale. Tinned salmon, largely from the 
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Fraser and Columbia Rivers of the great ‘ North- 
West % herringiT and lobsters, with sardines in oil 
from France, are the chief items among fish. The 
tomato is a leading fruit for treatment; while 
pineapples and apricots are brought within the 
reach of purchasers for whom such luxuries 
were formerly a name and little more. Con- 
densed milk, first experimented with in 1835, 
is now produced in vast quantities, largely in 
Switzerland, but also in Canada, Holland, and 
the United States. The process employed is 
that of evaporation, usually with the addition 
of sugar. 

The science of modern food preserving has, 
among other benefits, enabled the explorer in 
any region to carry with him a varied and 
nutritive larder; has lessened on the sailing- 
ship the prevalence of scurvy, formerly so 
frequent among crews deprived of fresh vege- 
tables; and has provided the poorer classes of 
the community with food ready for consump- 
tion, almost invariably wholesome, and moderate 
in price. Appert’s Vart de conserver ioutes les 
substances animales et vdgctales (1831) is of in- 
terest for the early history of the modern science. 

President, signifying he who presides, has 
several special and technical senses. It is used 
for (1) the principal member of a society or 
association, who takes the chair when present 
at meetings; (2) the chief official of a company 
or board; (3) the head of a university or college, 
or of a learned faculty; (4) the elected chief of 
a republic. In England, the Lord President of 
the Council, the chief of the Privy Council, is 
an officer of State whose duty is to act as a 
sort of intermediary between the sovereign and 
the council. In Scotland, the Lord President of 
the Court of Session is the presiding judge in 
the supreme court. 

Press, Freedom of the, the liberty of every 
citizen to print whatever he chooses, and his 
immunity from responsibility to the Govern- 
ment. This liberty, however, does not prevent 
his being amenable to justice should he abuse 
his privilege. The right of printing rests on the 
same abstract grounds as the right of speech, and 
it might seem strange to a man unacquainted 
with history that printing should be subjected 
to a previous censorship, as it is in some states, 
and has been in all, any more than speaking, 
and that the liberty of the press should be 
expressly provided for in the Constitutions of 
most free states. But when we look to history 
we find the origin of this, as of many other 
legislative anomalies, in periods when politics, 
religion, and individual rights were confusedly 
intermingled. It is only since men’s views of 
the just limits of government have become 
clearer that the liberty of the press has been 
recognized as a right; and to England we are 


particularly indebted for the establishment of 
this principle. The existence of a censorship 
of the press was for centuries, however, deemed 
an essential to the safety of all European govern- 
ments. Liberty of printing, as we understand 
it, is a comparatively modern notion; Milton’s 
plea for a free press met with no response from 
his own party, nor for very many years later 
was it the cue of any party in the English 
commonwealth to refrain from suppressing the 
writings of their political opponents. In Eng- 
land the liberty of the press, soon after printing 
was introduced, was regulated by the king’s 
proclamations, prohibitions, charters of licence, 
&c., and finally by the Court of Star-Chamber. 
The Long Parliament, after their rupture with 
Charles I, assumed the same power. The Govern- 
ment of Charles II imitated their ordinances, and 
the press did not really become free till the 
expiration of the statutes restricting it in 1693, 
after which it was found impossible to pass 
new laws in restraint of it, and it has remained 
free ever since, the last restriction being done 
away with on the abolition of the new'spaper 
stamp dfity in 1856. Such legal checks as 
remain are merely intended to prevent outrages 
on religion or decency, to protect subjects from 
defamation, and to conserve the copyright of 
authors. Almost complete liberty of the press 
now prevails in England in peace-time. In war- 
time, however, as w’as witnessed during the Euro- 
pean War, a rigid censorship is imposed. The 
Constitutions of many (jf the United States 
declare, as we should expect, for liberty of 
the press. The same may be said of ail the 
South American republics. Among European 
countries, it may be generally said the liberty 
of the press is found most predominant in 
Spain, Portugal, Sweden and Norway, Switzer- 
land, and Roumania; in France the press may 
be said to be comparatively free; while in 
Germany and Austria there are still many 
restrictions, and in Russia at present (1022) only 
one paper, Pravda (The Truth, an obvious mis- 
nomer), is permitted by Lenin to exist. In the 
British colonies the law is as in England, but in 
India the Governor-General exercises a censor- 
ship. 

Pressbur^ (Bratislava), a city of Czecho- 
slovakia, formerly in Hungary, on the Danube, 
and on the southern spurs of the Little Car- 
pathians. The ruined royal palace, on the top 
of an eminence, was burned in 1811, The cathe- 
dral (St. IMartin), a large Gothic structure, 
was begun in 1090 and completed in 1472, and 
here the Kings of Hungary W'ere crowned. The 
Franciscan church, founded in 1290, is also note- 
worthy. There is a Slovene university, founded 
in 1912. The river is crossed by a bridge of 
boats. The manufactures are various. The 
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trade, particularly transit, and chiefly in corn 
and timber, is extensive. 

Pressburg is a place of very great antiquity, 
and was long a fortress of some strength. In 
1541, when the Turks captured Buda, it became 
the capital of Hungary, and retained the honour 
till the Emperor Joseph II restored it to Buda. 
The Hungarian name for the town is Pozsony. 
The treaty by which Austria ceded Venice to 
France and the Tyrol to Bavaria was signed 
here in 1805. Pressburg was incorporated in 
Czccho-Slovakia after the European War (1914- 
18). Pop. 78,000. 

Press-gang, a detachment of seamen who, 
under a naval officer, were empowered to lay 
hold of seafaring men and compel them to 
serve in the king’s ships. Although originally 
designed to serve the needs of the army os 
well as the navy, the system of impressment (q.v.) 
became confined to the navy, and, despite the 
fact that it has long fallen into abeyance, it is 
still legally permissible, for the laws enforcing 
impressment have never been repealed. The 
mode of procedure was crude, and the quality 
of the recruits obtained was seldom equal to 
that evinced by the poorest volunteer. When 
recruits were required, a body of men was 
detailed from the ship’s company of a man- 
of-war. They were armed to the teeth, and 
went ashore under the command of one or 
more officers, searching all the known haunts 
of seafaring people and forcibly carrying them 
off. As it was not in their nature to surrender 
quietly, the impressed men usually fought as 
for their very lives, and the ‘ takers as they 
were called in Elizabethan days, being un- 
popular in all seaport towns, frequently had 
to fight women as well as men to make good 
their captures. All seamen between the ages 
of eighteen and fifty-five years were eligible 
for impressment, excepting apprentices of under 
two years’ service, fishermen at sea, a suitable 
proportion of seamen manning colliers, and 
barpooners in whalers. In cases of national 
emergency landsmen were eligible for * taking ’, 
and a merchantman or privateer might be 
boarded at sea. The most suitable recruits 
for a hazardous naval life were undoubtedly 
those obtained from privateers, and such vessels 
usually gave friendly warships of whatever type 
a very wide berth. By 1885 the term of com- 
pulsory service had been limited from a life-time 
to five years, and thereafter the system died a 
natural death. The press-gang, with all its 
petty brutalities and violent strife, is dealt with 
in the novels of Marryat and Smollett. 

Prester John (Priest, or Presbyter John), 
a supposed Christian king and priest. In the 
Middle Ages it was reported by travellers that 
there was a Christian prince who reigned in the 


interior of Asia under this name. The first 
record of Prester John appears in the chronicle 
of Otto of Freisingen in the twelfth century. 
The legend then grew and developed. Rubru- 
quis, in the thirteenth century, attributes the 
name of Prester John to a Nestorian prince, 
Ung or Ungh Klian, who perished in a war 
against Genghis Khan. Who this Prester John 
was it is not easy to decide; the supposition 
that he was the Dalai Lama, or one of the 
chief priests of the Lamaites, does not agree 
with the position assigned to his residence by 
travellers. The Portuguese, in the fifteenth cen- 
tury, picked up a story of a Christian prince in 
Central Africa, and by some confusion of names 
they transferred thither the throne of Prester 
John. Hence in recent times the home of this 
mythical prince and priest has always been laid 
in Abyssinia. Prester John is described in the 
Travels of Sir John Mandeville, is mentioned by 
Marlowe (Tamhurlaine the Great) as Prester John 
of Africa, and is referred to by Shakespeare in 
Much Ado About Nothing, In Ariosto’s Orlando 
Furioso he is the blind king of Ethiopia. — 
BiBLiocniAruY: S. Baring-Gould, Curious Myths 
of the Middle Ages; G, Brunet, La Ldgende du 
pritre Jean, 

Preston, a municipal and county borough 
and seaport of Lancashire, England, on the 
Ribblc near the head of the estuary; served 
by the London & North-Western and Lanca- 
shire & Yorkshire Railways. Among the prin- 
cipal buildings are the parish ehurch, the Roman 
Catholic church of St. Walpurgis, and the 
town hall; among other chief buildings are 
the grammar-scliool, the free library, and the 
technical school. The river is spanned by five 
bridges, two of them railway bridges. The 
railway station forms one of the most important 
junctions on the London & North-Western Rail- 
way. The original staple manufacture of the 
town was linen, which is still woven to sonic 
extent, but has been completely eclipsed by the 
cotton manufacture. Preston also has electrical 
engineering works, numerous machine-shops, 
iron- and brass-foundries, railway-carriage works, 
steam sawmills, breweries, malt-houses, roperies, 
tanneries, &c., and extensive harbour and river 
works. Ships of about 8000 tons burden can 
utilize the port with comfort, through a deepen- 
ing and widening scheme executed in 1884. 

The town arose to take the place of the ancient 
Coedurn or Ribchester^ some 12 miles north of 
the modern town, where there are well-defined 
Roman remains. It received the name of Priest’s 
Town, corrupted successively into Prestune, 
Prest-town, and Preston, from the early settle- 
ment at it of religious residents. Before the 
Norman Conquest (1066) it was held by Earl 
Tostig, and belonged, in t^ time of Richard I, to 
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Theobald, brother of Archbishop Hubert. In 
1221 a Greyfriaty was founded, and a monastic 
hospital of Mary Magdalene was also established, 
but no remains of these institutions are now 
extant. In 1323 it was taken and burned by 
Robert Bruce; in the great Civil War it espoustid 
the Royalist cause, and was twice captured by 
the Parliamentarians; Cromwell defeated the 
Royalists here in 1048. In the rebellion of 1715 
it was occupied by the Jacobite forces (under 
Thomas Foster and the Earl of Derwentwater, 
&c.), and in that of 1745 the Highlanders, 
headed by Prince Charles Edward, passed 
through Preston both on their march to Lon- 
don and on their retreat. Preston was the birth- 
place of Arkwright and of the notorious Lady 
Hamilton. The town was chartered by Henry II 
(1179), received thirteen charters from subse- 
quent kings, and sent two members to Parliament 
from 1295 to 1331, and from 1529 to 1918. 
Pop. (1921), 117,42(i. — Cf. H. Fishwick, History 
of the Parish of Preston, 

Prestonpans, a coast town (police burgh) of 
Haddingtonshire, Scotland, on the Forth; served 
by the North British Railway. Once noted for 
its salt industry (whence the ‘ pans ’), it now 
produces beer, bricks, and tiles, and there is a 
considerable fishing industry. Coal-mines are 
located in the vicinity. Within a mile of the 
town is the battlefield where Prince Charles 
Edward gained a decisive victory over Sir John 
Cope (Ilctjy Johnnie Cope) and the Royalist 
forces on 2l8t Sept., 1745. Prestonpans became 
a burgh in 1017. The salt trade, which is now 
extinct, originated in 1185-0, and remained a 
thriving industry until about 1800. Pop. (1921 ), 
2000. 

Prestwich, an urban district of Lancashire, 
England, 4 miles from jManchester; served by 
the Lancashire & Yorkshire Railway. The chief 
industry is in cotton. Near by are the reservoirs 
which supply the city of Manchester with water. 
Pop. (1921), 18,750. 

Prestwick, a town of Scotland, on the coast 
of Ayrshire, 2J miles north of Ayr; served by 
the Glasgow & South-Western Railway; a 
popular health-resort and the head-quarters 
of golf in the west of Scotland. Pop. 8500. 

Presumption, in law, is the assuming of a 
fact or proposition as true. The jfreesumptio 
juris is a presumption established in law till 
the contrary be proved, e.g. the possessor of 
goods is presumed to be the owner. The pr<e- 
sumptio juris et de jure is that where law or 
custom establishes any proposition that cannot 
be overcome by contrary evidence, as the in- 
capacity in a minor with guardians to act 
without their consent. 

Pretoria, the capital of the Transvaal, and 
the administrative capital of the Union of South 


Africa, on the northern slope of the valley formed 
by the Aapies River, a small tributary of the 
Crocodile, 4471 feet above sea-level; by railway 
40 miles from Johannesburg, 1040 miles from 
Cape Town, and 349 miles from Delagoa Bay. 
There are Government buildings, courts of jus- 
tice, post office, English cathedral and other 
churches, synagogue, opera-house, market build- 
ings, museum, &c. It came into British pos- 
session in .Tune, 1900, as one result of the South 
African War. Pop. (1921), 73,770 (28,007 being 
coloured persons). 

Prevention of Grimes Act, an Act of Par- 
liament passed in 1908 with a view to providing 
for the reformation of young offenders and the 
detention of habitual criminals. When a young 
person of sixteen to twenty-one years of age is 
convicted of an offence for which the penalty is 
penal servitude or imprisonment, and in conse- 
quence of his criminal habits or tendencies or 
his association with persons of bad character it 
is desirable to do so, the court, instead of impos- 
ing such a penalty, may pass sentence of deten- 
tion under penal discipline in a Borstal institu- 
tion for a period of one to three years. Every 
person so detained remains under the supervision 
of the Prison Commissioners for six months after 
discharge. lncorrigil)les may be committed to 
prison for the unexpired portion of the period 
of detention. See Prisotis, 

An habitual criminal is defined as one who 
since attaining sixteen years of age has been 
at least three times convicted of a crime and is 
persistently leading a dishonest or criminal life, 
or who has on any previous conviction of a 
crime been found to be an habitual criminal 
and sentenced to preventive detention. These, 
in addition to a sentence of penal servitude, 
may be ordered to be kept in detention on its 
expiry for a period of five to ten years, if by 
reason of their criminal habits and mode of 
life such a course is expedient for the protection 
of the public. 

Prev'esa, a town of Greece, on the northern 
side of the Gulf of Art-a. To the north of the 
fr>\vn are the ruins of Nikopolis, founded by 
Augustus to commemorate the battle of Actium. 
Pop. ()000. 

Provost d’Exiles (pra-v6 deg-zel), Antoinp 
Frani^ois, a French writer, born in 1697, died 
in 1763. Originally a member of the Jesuit 
order, he soon quitted it for a military career. 
After alternating several times between the 
Church and the army he gave up both pro- 
fessions, and in 1729 he went to Holland, where 
he published his Moires d'un hrnnim de 
quality. After a sojourn of two years in Eng- 
land he returned to France, and was appointed 
almoner and secretiiry to the Prince de Conti. 
From this period till his death he pursued an 
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active literary life, editing a journal called 
Pour et Contret and publishing many romances, 
of which the best known is the famous Hiatoire 
du Chevalier dea Grieux et de Manon Leacaut. 

Pri'am, in Greek legend, the last King of 
Troy, the son of Laomedon. By his second 
wife, Hecuba, he had, according to Homer, 
nineteen children, the most famous being Hector, 
Paris, Cassandra, and Troilus. When he was 
extremely old, the Greeks demanded of him the 
restoration of Helen, who had been carried 
away by Paris, and on his refusal to give her 
up they made war against Troy, and took and 
destroyed the city after a siege of ten years. 
Homer gives no account of the death of Priam; 
but other poets represent him to have been 
slain at the altar of Zeus by Pyrrhus the Greek. 

Pria'pus, a Greek deity, the deformed son of 
Dionysus and Aphrodite, a god of gardens, 
fruits, &c., considered by mythologists to re- 
present fertility in nature. He was worshipped 
in all parts of Greece, though chiefly at the 
Greek settlement of Lampsacus on the Helles- 
pont, and also in Rome. 

Pribram (prshe'bram), a town of Czecho- 
slovakia, in Bohemia, in a district where are 
rich lead- and silver-mines. Pop. 13,000. 

Prib'ylov (or Pribyloff) Islands, a group 
of islands on the coast of Alaska, United States, 
in Behring Sea. The largest arc St. Paul, St. 
George, Walrus, and Beaver Islands. They are 
frequented by numbers of fur-seals. The natives 
are Aleutians. The islands were visited in 1786 
by Gerasim Pribylov (and named after liim), 
and were acquired by the United States in 1867. 

Price, Richard, British political and moral 
philosopher and divine, born in 1723, died in 
1791. He commenced his literary career in 
1758 by his Review of the Principal Q^esii(ma 
in Morahy which was followed by Four Disaer- 
tationa on the Importance of Christianity, the 
Natyre of Historical Evidence, and Miracle. In 
1771 appeared liis Obaervationa on Reversionary 
Payments and Annuities, and later the celebrated 
Northampton Mortality Tables. He also pub- 
lished a number of political tracts, in one of 
which he advocated the cause of the American 
colonies in 1776. When Pitt became Prime 
Minister, he consulted Dr. Price in his schemes 
for the reduction of the national debt, and the 
establishment of the sinking fund was the result 
of his recommendation. At the commencement 
of the French Revolution, in a sermon (pub- 
lished in 1789) On the Love of Country, he warmly 
expressed his delight at the emancipation of the 
French people. This discourse produced Burke’s 
Reflections, in which Dr. Price was severely 
treated. 

Prickles, in botany, hard, pointed emergences 
or outgrowths of the epidermis and subjacent 


layers, as in the rose and the bramble. They are 
to be distinguished from the various forms of 
spines or thorns, which are modified leaves or 
shoots. 

Prickly Ash, a name given to several prickly 
shrubs of the United States, genus Xanthoxylum, 
ord. Rutacem. They have an aromatic and pun- 
gent bark, which from being used as a remedy 
for toothache gains them the name of toothache 
tree. 

Prickly Heat (miliaria) is an acute eruption 
of papules and vesicles on the skin, and is accom- 
panied by marked itching. It is a common affec- 
tion in the tropics among white people, while 
the native population are unaffected. It may 
also occur in some people after severe exertion 
or vapour baths. Thick woollen underclothing 
should not be worn, and if possible only silk. 
Frequent changes are necessary. Severe exer- 
cise, hot drinks, and alcohol should be avoided. 

Prickly Pear (Opuntia vulgaris)^ nat. ord. 
CactacejE. The opuntia is a fleshy and succu- 
lent plant, destitute 
of leaves, covered 
with clusters of 
spines, and con- 
sisting of flattened 
joints inserted upon 
each other. The 
fruit is purplish in 
colour, covered with 
fine prickles, and 
edible. The flower 
is large and yellow. 

It is a native of 
the tropical parts 
of America, whence 
it has been intro- 
duced into Europe, 

Mauritius, Arabia, 

Syria, and China. 

It is easily propa- 
gated, and in some 
countries is used 
as a hedge-plant. 

It attains a height of 7 or 8 feet. 

Priest (Hcb. k6h6n; Gr. hieretus; Lat. sacerdos; 
from Gr. presbyteros, elder), generally, one whose 
function is to expound religious doctrines, and to 
perfonn on behalf of the community certain 
public religious acts. Amoiig the ancient pagan 
nations all that was dignified and venerable, that 
deserved respect and obedience, that was sup- 
posed to stand nearer to the Divinity than the 
common mass of mortals, was associated with 
the idea of the priestly olfice. The patriarch of 
the primitive world was at once the king and 
the priest of his family. When the state was 
developed from the family, the royal and priestly 
dignity still continued for a long time to be 
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united in the same person. The oliices, how- 
ever, became separated in those states of anti- 
quity which owed their existence to the ascen- 
dancy of single heroes or conquering tribes. By 
the side of the regal dignity and sovereignty a 
sacerdotal order grew up, which in some coun- 
tries was elective, in others hereditary. The 
priests, also honoured as magicians and physi- 
cians, gained a reputation for superior wisdom, 
and were said to be in secret communion with 
the gods; their persons inspired the mass of the 
people with awe. In sacred history the patri- 
archal order furnishes an example of the family 
priesthood. Abraham, Isaac, and Jacob perform 
priestly acts, and “ draw near to the I^ord ”, as 
also does Job, and the Arab sheikh to this hour 
unites in his person the civil and religious 
headship. The Mosaic priesthood was the 
inheritance of the sons of Aaron, of the tribe 
of Levi. The order of the priests stood between 
the high-priest on the one liand and the Levites 
on the other. It is considered by many scholars 
that the Jewish jiriesthood was modelled in 
some measure upon that of Egypt, where the 
sacerdotal order constituted the highest of the 
four principal castes into which the people w^erc 
divided. They were the principal advisers of the 
king, were endowed with land and exempt from 
taxes, and besides their religious functions, also 
discharged the duties of judges and legislators. 
In the New Testament believers generally are 
regarded as having the character of priests, and 
it is held by many Protestants that the idea of 
a consecrated priest liood invested with sacritieial 
functions is repugnant to Christianity. In some 
Churches, therefore, the name priest is not used, 
minister, pastor, &e., being the term employed 
instead. Those Christians, however, who, like 
the Roman Catholics, Greeks, &c., look upon the 
eucharist as a sacrifice, regard the priest as 
performing sacrificial duties, and as standing 
in a special relation between God and his fcllow'- 
mcn. The priests of the Church of Rome arc 
bound to a life of celibacy; but in the Greek 
Church a married man may be consecrated a 
priest. In the Anglican and other liipiscopal 
Churches the priests form the second and most 
numerous order of clergy. Diverse views of 
the priestly oflicc are held in the Anglican and 
allied Churches. — Bibliography: F. B. Jevons, 
Introduction to the History of lieligion; W. 
Sanday, Different Conceptions of Priesthood and 
Sacrifice; H. Evans, The Price of Priestcraft, 
Priestley, .Joseph, l^lnglish theologian and 
scientist, chiefiy noted as the discoverer of 
oxygen, was born in Yorkshire in 17.33, and 
died in Pennsylvania in 1804, He had a most 
original and versatile intellect, and wrote volu- 
minously on theology, philosophy, politics, and 
science. By profession he was a dissenting 


minister, but for some time he acted as classical 
master in a school, and, at a later date, as 
librarian and companion to a nobleman. His 
religious and political views were unorthodox, 
and made him unpopular. In theology he was 
a Socinian, and in politics an advanced Radical. 
His sympathy with the French revolutionists 
led on one occasion to his house being set on 
fire by a hostile mob. But his character was 
beyond reproach, and it is significant that at 
the very moment when his ‘ atheism ’ was 
causing him to be disliked and avoided in 
England, his scientific friends in Paris were 
deriding him for his religious faith. Priestley’s 
chief claim to distinction rests on his scientific 
work. On the strength of his discoveries in 
electricity he was elected f.r.s. in 1766. The 
History of Electricity w^as published in 1767. 
The law of the inverse square in electrostatics 
and the oscillatory nature of the discharge of a 
Leyden jar arc tw^o points in which he antici- 
pated the results of later and better-known 
researches. In 1770 Priestley turned his atten- 
tion to chemistry, in which he had become 
interest ^‘d through watching the processes car- 
ried on in a brewery near his house. In 1774, 
by heating mercuric oxide, he obtained oxygen, 
which he called dephlogisticated air (sec Phlogis* 
ton). He also obtained, in most cases for the 
first time, the eight gases now known as nitro- 
gen, hydrot'hloric acid, nitrous oxide, nitric 
oxide, ammonia, carbonic oxide, sulphur di- 
oxide, and silicon tetrafluoridc. He was the 
first to use the method of collecting gases in 
a pneumatic trough over mercury. Only his 
unfortunate prepossession on the subject of 
])hlogiston prevented him from being the father 
of modern chemistry instead of Lavoisier. His 
sons emigrated to America in 1793; Priestley 
followed them a year later, and never returned 
to England. Ilis works were edited by J. T. 
Butt. — BiiiLiOGRAriiY; Dictionary of National 
Biography; .1. Martineau, Essays , Reviews, and 
Addresses; .1. II. Muirhead, Nine Famous Bir-> 
mingham Men, 

Prim, Juan, Marquis dc los Castillejos, Count 
dc Reuss, Field-marshal and Grandee of Spain, 
was born at Reuss, in Catalonia, in 1814, and 
died in 1870. Entering the army at an early 
age, he rose rapidly, and was appointed colonel 
in 1837. He vigorously opposed Espartero, who 
had assumed the regency of Spain on 8th May, 
1841, and brought about the latter’s downfall. 
In recognition of his services he was created a 
count by Queen Christina in 1843. Sentenced 
to imprisomnent on a charge of conspiracy 
against the life of Narvaez, he was pardoned 
by the queen and appointed Governor of Porto 
Rico. Exiled for some time, he lived in France 
luid in England, and afterwards served in the 



PRIMROSE 


PRIMAGE 


csampaign of Morocco. For his services from 
1847 to 1860 he was created a marquis. He 
afterwards joined Serrano in the Revolution 
which ended in the downfall of Queen Isabella. 
Shortly after the election of Amadeo, Duke of 
Aosta, as King of Spain, Prim was shot by an 
assassin. 

Pri'mage, originally a customary gratuity to 
the master of a ship, afterwards an extra charge 
for special care or stowage of freight. It has 
now been entirely abandoned. 

Pri'mary, in geology, a terra applied by the 
early geologists to rocks of a more or less crystal- 
line structure, supposed to owe their present 
state to igneous agency. They were divided 
into two groups; straiifiedy consisting of gneiss, 
mica schist, argillaceous schist, hornblende schist, 
and all slaty and crystalline strata generally; 
and unstratified^ these being chiefly granite. By 
geologists of a later day the term primary was 
used as equivalent to PalceozoiCf the name given 
to the oldest known group of stratified rocks, 
extending from the Cambrian to the Permian 
formation. See Geology, 

Pri'mate, in the early Christian Church the 
title assumed by the bishop of the capital of a 
province, and hence equivalent to metropolitan. 
In Africa the title belonged to the bishop who 
had been longest ordained. In France the 
Archbishop of Lyons was appointed primate of 
the Gauls by Gregory VII in 3079. In the 
Church of England both the archbishops still 
retain the title of primate, the Archbishop of 
Canterbury being distinguished as the primate 
of dll England, and the Archbishop of York as 
the primate of England. In the Protestant 
Episcopal Church of Ireland the Archbishop of 
Armagh is primate of all Ireland, and the 
Archbishop of Dublin primate of Ireland, as 
formerly when the Church was established. 
The present Archbishop of Canterbury and 
primate of all England is the Most Reverend 
Randall Thomas Davidson, g.c.v.o., who be- 
came archbishop in 1903, after being conse- 
crated Bishop of Rochester (1893), and trans- 
lated to Winchester (1895). The present Arch- 
bishop of York and primate of England is the 
Most Reverend Cosmo Gordon Lang, who 
became archbishop in 1908, after being conse- 
crated Bishop of Stepney in 1901. 

Prima'tes (-tez), the highest order of the Mam- 
malia, including man, monkeys, apes, and lemurs. 

Prime, in the Roman Catholic Church one 
of the canonical hours, and also the service of 
the breviary which falls to be performed at that 
time. The term is derived from the Lat. prima 
(that is, prima hora^ first hour), because prime 
begins with the first hour of the day according 
to the Eastern mode of reckoning, namely, six 
o’clock. 


Priming, the carrying of small drops of water 
by steam. Insufficient steam space and badly 
designed flues and pipes in the boiler are among 
the causes of priming. The steam is taken away 
from a boiler through a collecting pipe situated 
in the steam space. This pipe has saw-cuts in 
it, through which the steam passes on its way 
to the stop-valve. The function of the collecting 
pipe is to prevent water being carried away with 
the steam. The main piping is provided with 
drains through w'hich any water, produced by 
the condensation of steam, can be passed out. 
Wet steam is not only objectionable because of 
the reduced heat-content of each pound, but it 
has the disadvantage that its presence in the 
valve-chest of an engine is the cause of an 
increase in the ‘ missing quantity ’. Water in 
pipes conveying superheated steam hjis been the 
cause of great trouble in steam-engineering re- 
search work. The flow is stratified, and, although 
the readings of a thermometer may show that 
there is a great amount of superheat in the 
middle zone, the contact of the colder outside 
layer with the w'all of the pipe Ls the cause of 
a ccrtiiin amount of condensation. 

Primogeniture, the right of the eldest son 
and those who derive through him to succeed 
to the property of the ancestor. The iirst-bom 
in the patriarchal ages had among the Jews a 
superiority over his brethren, but the “ insolent 
prerogative of primogeniture ”, as Gibbon de- 
nominates it, was especially an institution 
developed under feudalism. Before the Norman 
Conquest the descent of lands in England was 
to all the sons alike, but gradually the right of 
succession !)y primogeniture came to prevail 
everywhere, except in Kent, where the ancient 
gavelkind tenure still remained. The right of 
primogeniture is entirely abolished in Francic 
and Belgium, but it prevails in sonie degree 
in jnost other countries of Europe. By Act 
of Parliament primogeniture is abolished for 
dcatlis after 3st Jan., 1925. The rule operates 
only in cases of intestacy, and is as follows: 
When a person dies intestate, leaving real 
estate, his eldest son is entitled by law to the 
whole. If the eldest son is dead, but has left 
an eldest son, the latter sue^eds to the whole 
of the property. If the whole male line is ex- 
hausted, then the daughters succeed — ^not in the 
same way, however, '^ut jointly, except in the 
case of the crown, to which the eldest succeeds. 
In the United States no distinction of age or 
sex is made in tlie descent of estates to lineal 
descendants.— Cf. Sir William Blackstone, Coiw- 
mentaries on the Laws oj England, 

Primrose (Primula), the t 3 q>e-genus of the 
ord. Primulaeete, with radical leaves, flowers in 
an umbel, tubular, five-cleft calyx, and salver- 
shaped corolla with five lobes. The species. 
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about seventy in nuinl>er, arc perennial and 
mostly alpine. Many of them are dimorphic, 
with thrum-eyed and pin-eyed forms, the former 
having the stamens at the mouth of the tube, 
the latter with the stigma showing. (See Ileiero- 
8tyly») There are five British species: P. 
vulgaris^ the common primrose of spring, in 
which the umbellate arrangement of the llowers 
is disguised by the shortness of the scape; P. 
veriSy the cowslip; P. elatiovy the oxlip; P. 
farinostty the bird’s-eye primrose; and P. scoticuy 
the Scottish primrose. The polyanthus is a 
cultivated variety of the cowslip, and the garden 
auriculas are derived from an alpine species, 
P. auricula. A favourite cultivated species is 
the Chinese primrose (P. sinensis). 

Primrose League, The, took its origin and 
name in 1888, when Sir H. Drummond Wolff, 
seeing primroses in the button-holes of Con- 
servative members of Parliament who attended 
the unveiling of tlie statue of Lord Beaconsfield, 
said to Lord Randolph Churchill: “Let us 
found a primrose league Some doubt has 
been thrown on the question of the primrose 
being the famous Premier’s favourite flower; 
but, in spile of ridicule, the project flourished. 
Women were soon admitted to its ranks, and 
the membership, less than one thousand in 
1884, amounted to a quarter of a million two 
years later, and is now nearly three millions. 
The government and organization is by ‘ habi- 
tations ’, of which there are about three thousand; 
members are classed as ‘ dames ’, ‘ knights ’, and 
‘ associates and the badge is the monogram 
P.L., encircled by a wreath of primroses, the 
five petals of the flower being an emblem of 
Anglo-Saxon ascendancy in the continents of 
Europe, Asia, Africa, America, and Australia, 
The motto is Imperium et hihertaSy and the 
principles inculcated are “ the maintenance of 
religion, of the estates of the realm, and of the 
imperial ascendancy of Great Britain The 
office of Grand Master is now filled by the 
Marquess Curzon of Kcdleston. The 19th of 
April is l^rimrose Day. 

Primula 'cesB, a natural order of gamopctalous 
dicotyledons, characterized generally by a five- 
cleft calyx, five-partite corolla, five epipetalous 
stamens, single style, undivided stigma, one- 
celled ovary with free-central placentation, cap- 
sular fruit, and usually^ simple radical leaves. 
The species are herbs, almost confined to the 
temperate and cold regions of the northern 
hemisphere. The principal genera are: Primula 
(see JMmrose)y Lysimaclda, Anagallis, Cyclamen, 
and Soldanella. 

Prince (Lat. princeps), literally one who 
holds the first place. The epithet, originally 
applied to the princeps senatus of the Roman 
state, subsequently became a title of dignity. 


The title was adopted by Augustus and his 
successors. In modern times the title of prince 
(or princess) is given to all sovereigns generally, 
as well as to their sons and daughters and their 
nearest relations. Until the Revolution of 1918 
there was a class of sovereigns in Germany, 
ruling little states, such as Reuss, and ranking 
below the dukes. They were called Fursten, 
w'hilst the members of the royal family were 
styled Prinzen. On the Continent there are 
also families not immediately connected with 
any reigning house w^ho bear the title of prince; 
such were Bismarck and Metternich. 

Prince Edward Island, the smallest and 
most densely peopled province of the Dominion 
of Canada, in the Gulf of St. Lawrence, separated 
by Northumberland Strait from the mainland of 
Nova Scotia and New Brunswick. The island 
is of irregular outline, wilh a deeply indented 
•oast-line dividing it into three well-defined 
regions. It is low-lying, but the climate is 
healthy and far milder than that of the con- 
tiguous mainland provinces. 

Areay drc. — The area of the island is 2184 sq. 
miles. Pop. (1921), 88,580. The principal cities 
and their populations (1911) are Charlottetown 
(the capital), 11,208, and Summerside, 2078. 

Religion . — Roman Catholicism is the pre- 
dominant faith, with 41,994 adherents in 1011. 
Others arc: Presbyterian (27,509), Methodist 
(12,209). Baptist (5872), and Anglican (4989). 
Jurisdiction over the Roman Catholics is held 
by the Bishop of Charlottetown, and over the 
Anglicans by the Bishop of Nova Scotia. 

People, — ^I’hc i)eople are mainly of British 
stock, the origins in order of importance being 
Scots (40,000), English (24,000), Irish (21,000), 
French (18,000), and all other nationalities 
about 1000. 

Education . — Elementary instruction has been 
free since 1852, and is theoretically compulsory; 
but the law is inoperative tlirough the exigencies 
of an agricultural community and inadequate 
means of enforcement. There is no university, 
and no facilities for higher instruction are pro- 
vided other than in the Roman Catholic eollege 
of St. Dunstan’s and the Prince of Wales College, 
both secondary schools and located in Charlotte- 
town. 

Communications, — ^There are (1921) 279 miles 
of railway, A line runs from Charlottetown to 
Tignish in the north-west via Summerside. At 
Emerald Junction there is a branch running 
southwards to Cape Traverse, a terminal station. 
There is a terminal station of the Canadian 
National on the mainland of New Brunswick, 
directly across Northumberland Strait, at Cape 
Tormentine. In 1918 a powerful car-ferry 
steamer began operations, and affords Prince 
Edward Island a means of daily communication 
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with the mainland without transhipment. The 
strait, however, is generally closed by ice from 
the middle of December to the beginning of 
April, and a regular service frequently becomes 
impossible, giving rise to considerable agitation 
for a railway tunnel between the island and the 
New Brunswick mainland. 

Production: Agriculture, — Prince Edward Island 
Is the garden province of Canada, and the 
people and the soil are almost entirely de* 
voted to agricultural pursuits. Oats, potatoes, 
and roots (turnips, mangolds, &c.) are the 
staple crops, but barley and spring-wheat are 
also produced. Dairying is progressive, and 
butter and cheese are extensively made. Poultry- 
farming is also practised. Beef, bacon, hams, 
poultry, butter, eggs, cheese, and potatoes are 
exported. The trade of the island is chiefly 
inter-provincial, i.e. with the other provinces 
of the Dominion. Minerals. — There are neither 
minerals nor mines. Fisheries, — These are of 
great value, lobsters (which are canned at 
Charlottetown), herring, cod, mackerel, and 
smelts being found. Oysters (Malpeque), for 
which the fisheries were once famous, are now 
almost extinct from the ravages of destructive 
pests, and although in 1912 the provincial 
authorities acquired control of the adjacent 
beds from the Dominion Government, exten- 
sive planting operations have hitherto been 
attended with but little success. 

History, — Prince Edward Island was first 
sighted by Cartier in June, 1534. It was colon- 
ized by the French (1534-1798), and was known 
as the He Stc. .Jean. In 1798 it was renamed 
out of compliment to the Duke of Kent, then 
commanding the British forces in North America. 
Great Britain obtained the island in 1703, when 
it was administered by the Government of Nova 
Scotia, but it was eventually erected into a 
separate colony, the first Parliament meeting 
in 1773; and the island was admitted to the 
confederation as a province a century later 
(1873). Modern government is in the hands 
of a Lieutenant-Governor, who is assisted by 
a responsible ministry. The Legislative As- 
sembly, 30 members, elected partly by pro- 
perty-holders and partly by universal male and 
female suffrage, sits for a period of four years. 
Women are eligible for election. Four Senators 
and four members of Parliament represent the 
province in the Dominion Parliament at Ottawa. 

Bibliography: Handbook on Prince Edward 
Island (issued by the Department of the Interior, 
Ottawa); J. B. Pollard, Historical Sketch of 
Prince Edward Island; Rev. G. Sutherland, 
Geography^ Natural and Civil History of Prince 
Edward Island; W. H. Crosskill, Handbook of 
Prince Edward Island; D. Campbell, History of 
Prince Edward Island. 


Prince of Wales, the title of the heir-apparent 
to the British throne, first conferred by Edward 
I on his son (afterwards Edward II) at the time 
of his conquest of the Principality of Wales. 
Edward III was never Prince of Wales, but 
the title has been conferred on all the male 
heirs-apparent to the English (and afterwards 
the British) throne from Edward the Black 
Prince, son of Edward III. The heir-apparent 
is made Prince of Wales and Earl of Chester 
by special creation and investiture, or by pro- 
clamation, but as the king’s eldest son he is 
by inheritance Duke of Cornwall. As heir to 
the crown of Scotland, the Prince of Wales 
bears the titles of Prince and High Steward of 
Scotland, Duke of Rothesay, Earl of Carrick, 
Baron Renfrew, and Lord of the Isles, in virtue 
of an Act of the Scottish Parliament of 1469. 
The title of Earl of Dublin was borne by Edward 
VII as Prince of Wales. The arms of the Prince 
of Wales are the royal arms, with the addition 
of a label of three points argent, and any other 
addition that may be adopted. The Prince of 
Wales has also a badge, consisting of a plume of 
three white ostrich feathers, with the motto 
Ich dien (1 serve). 

Prince Rupert, a seaport -town of British 
Columbia, on Kaien Island, at the mouth of 
the Skeena River; the Pacific terminal of the 
Grand Trunk Pacific Railway. There is a mag- 
nificent natural harbour over 10 miles in length, 
and the harbourage facilities are extensive. 
A 20,000-ton floating dry dock belonging to the 
railway is in active operation. Within five 
hours’ sailing are the richest halibut banks in 
the world, and salmon, cod, and herring are 
also caught in enormous quantities. liscmatite 
and magnetite ores are found in the district, 
as are gold, silver, lead, zinc, molybdenite, and 
copper. Pop. (1922), 6380. — Cf. Heaton'' s Annual. 

Princeton, a borough of the United States, 
in Mercer county. New Jersey; served by the 
Pennsylvania Railway, by the Delaware & 
Raritan Canal, and by electric-traction lines 
to Trenton, 4&c. It is the seat of Princeton 
University, one of the first educational insti- 
tutions in the country, and also of the theo- 
logical seminary of the Presbyterians and the 
Rockefeller Research Institute. Pop. 5600. 

Principe, a Portuguese West African island, 
in the Bight of Biafra, midway between Sao 
Thom4 and Fernando Po. It is mountainous 
and unhealthy. See Stlo Thjomi and Principe, 

Pringlea, a peculiar genus of Cruciferie. The 
single species, P. antiscorbutica, the Kerguelen 
cabbage, is well adapted for wind-pollination — 
a rare condition among Crucifers — having no 
petals, protruding anthers, and long thread-like 
papillae on the stigma; the exceptional structure 
is explained by the lack of winged insects on 
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Kerguelen Island, where these cannot survive 
owing to the inoessant gales. 

Printing, in a general sense, is the art of 
stamping impressions of figures, letters, or signs, 
with Ink, upon paper, vellum, cloth, or any 
similar substance; but the term is also applied 
to the production of photographs from nega- 
tives, where neither ink nor pressure is used. 
Printing may be done (1) from engraved metal 
plates, in which the ink is stored for transference 
in the sunk or incised lines of the pattern (see 
Engraving); (2) from a level surface, as polished 
stone, where the ink is confined to the lines by 
a repellent medium (sec Lithography); or (:j) 
from surfaces in relief, where the ink is trans- 
ferred from the raised characters, which may 
be cither on one block or on separate or movable 
types. The last-named method is so much the 
most important that it gives its restricted mean- 
ing to the term printings unless where otherwise 
qualified. 

History, — ^The rudiments of the art of typog- 
raphy or letterpress-printing were undoubtedly 
known to the ancients so far as tlie taking of 
impressions from blocks is concerned, and this 
method is still practised in China. The ancient 
Homans made use of metal stamps, with char- 
aeters engraved in relief, to mark their articles 
of trade and eommcrce; and Cicero, in his 
work De Nainra Deonirn, has a passage from 
which Toland imagines the moderns have taken 
the hint of printing. Cicero orders the types to 
be made of metal, and calls them formw literarum, 
the very words used by the first printers. In 
Virgil’s time, too, brands with letters were used 
for marking cattle, &c., with the owner’s name. 

Block-printing in Kurope, from single pieces 
of wood, can be traced back as far as the twelfth 
century. In these blo(;ks the lines to be printed 
were in relief, as in modern wood-engraving, and 
each leaf of the book was printed from a single 
block. The leaves were usually printed only on 
one side of the paxier, the blank sides being 
afterwards pasted together so as to give the 
volume the ordinary book appearance. By the 
middle of the fifteenth century block-book 
making was a distinct craft in Germany and 
the Netherlands. Among the earliest species 
of German origin is an Apocalypsis, containing 
forty-eight illustrations on as many leaves; and 
among those of Netherlandish origin, the Bihlia 
Pauperum of forty leaves — both works of the 
early fifteenth century. 

It is a matter of much dispute to whom is 
due the merit of adopting movable types. The 
invention has long been popularly credited to 
Johan Gutenberg, but critical examination of 
early Dutch and German specimens and historical 
evidence would seem to point to Laurens Jans- 
zoon Coster of Haarlem as the first inventor. 


(Sec Coster; Gutenberg,) The date of the Haarlem 
invention is variously placed between 1420 and 
1430. Coster’s types were first of beech wood, 
then of lead, and lastly of tin; the first book 
printed from movable types being probably one 
entitled Speculum Nostree Salutis, Gutenberg in 
1449 became associated with a rich citizen in 
Mainz, named Johann Fust or Faust, who ad- 
vanced the capital necessary to prosecute the 
business of printing. Soon after (probably in 
1453) Peter Schoffer, who afterwards became 
Fust’s son-in-law, was taken into copartnership, 
and to him belongs the merit of inventing 
matrices for casting types, each individual type 
having hitherto been cut in wood or metal. 
The oldest work of any considerable size printed 
in Mainz with cast letters, by Gutenberg, Fust, 
and Schoffer, finished about 1455, is the Latin 
Bible, which is called the Forty-two-lined Bible^ 
because in every full column it has forty-two 
lines; or the Mazarin Bible, from a copy having 
been discovered in the library of Cardinal 
Mazarin in Paris. Fust having separated from 
Gutenberg in 1456, and obtained the printing- 
press for his own use, undertook, in connection 
witli Peter Schoffer, greater typographical works, 
in which the art was carried to higher perfection. 
Fust was particularly engaged in the printing of 
the Latin and German Bible, the first copies of 
which, bearing date, were printed in 1462. Fust 
is said to have died of the plague in 1460 at 
Paris, upon wliich Peter Schoffer continued the 
printing business alone at Mainz. After the 
separation of Gutenberg and Fust the former 
had found means to procure a new printing- 
press, and had printed many works, of which 
the most remarkable is the Astrological and 
Medical Calendar (in folio, 1457). In 1462 
the city of Mainz was taken and sacked by 
Adolphus, Count of Nassau, and this circum- 
stance is said to have so deranged the establish- 
ment of Fust and Schoffer that many of their 
workmen were obliged to seek employment else- 
wdiere. The truth seems to be that tlie inventor 
of the new art was Coster; that Gutenberg and 
Schoffer made important improvements on it, 
and aided by Fust widely spread the results of 
the new art. From this period printing made 
rapid progress throughout Europe. In 1465 we 
find works printed at Subiaco by Conrad Sweyn- 
heym and Arnold Pannarts, two of the most 
celebrated among the early printers, who in 
1467 removed to Home. In 1469 we find print 
ing at Venice and Milan; in 1470 at Paris, 
Niirnberg, and Verona; and by 1472 the art 
had become known in all the important cities 
of the Continent. In 1488 it had reached Con- 
stantinople, and by the middle of the next 
century had extended to Russia and America. 

At the invention of printing the character of 
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type employed was the old Gothic or German. 
The Roman type was first used at Strasbourg 
about 1464, by a printer known as *the R 
printer ’ on account of a peculiarly shaped R, 
and was introduced into Italy by Sweynheym 
and Pannarts at Subiaco in 1465 and at Rome 
in 1467. In England Richard Pynson printed 
Pace’s Oratio in Pace nuperrima in this type in 
1518. The Italic type, said to be an imitation 
of the handwriting of Petrarch, was first used 
at Venice by Aldus Manutius in the Virgil of 
1500. At first, however, the capitals were Roman 
in form. Designed for the printing of classics, 
Italic type was found useful to differentiate 
introductions, prefaces, notes, &c., from the 
text; then for quotations; afterwards for em- 
phasizing certain words, and in the Bible for 
indicating words not in the original Hebrew or 
Greek. Schoffer, in his edition of Cicero’s Dc 
OfficiiSf produces for the first time some Greek 
characters, rudely executed; but the earliest 
complete Greek work was a grammar of that 
language printed at Milan in 1476. The Penta- 
teuch^ which appeared in 1482, was the first 
work printed in the Hebrew character, and the 
earliest known Polyglot Rible — Hebrew, Arabic, 
Chaldaic, Greek, Latin — issued from the press 
of Genoa in 1516. Several printers’ names have 
become famous not only for the beauty of their 
types, but also for the general excellence of 
their productions. Among these may be noted: 
The Aldi of Venice (1490-1507), Baden of 
Paris (1495-1535), Estiennes or Stephens of 
Paris (1502-98), Plantin of Antwerp (1514-89), 
Wechel of Paris and Frankfort (1530-72), 
Elzevir of Leyden and Amsterdam (1580-1680), 
and Bodoni of Parma (1708-1813). 

The art of printing was first introduced into 
England by William Caxton, who established a 
press in Westminster Abbey in 1476. (See 
Caxton.) His two most distinguished successors 
were Wynkin de Worde and Richard Pynson. 
The former, a native of the Dukedom of Lor- 
raine, served under Caxton, and after the death 
of his master successfully practised the art of 
printing on his own account. The books which 
he printed are very numerous, and display a 
rapid improvement in the typographic art. He 
died in 1534, Pynson was a native of Normandy, 
and it is supposed that he also served under 
Caxton. The works which he printed are neither 
so numerous nor so beautiful as those of Wynkin 
de Worde. To Wynkin de Worde and Pynson 
succeeds a long list of ancient typographers, into 
which we cannot enter here. 

The first Scottish printers of whom we have 
any authentic account were Walter Chepman, 
a merchant in Edinburgh, and Andrew Millar, 
who, in consequence of a patent from James IV, 
established a press at Edinburgh in 1507. In 


1536 Thomas Davidson printed, ‘ in the Fryere’s 
Winde % Edinburgh, the Chronicles of Scotland, 
by Boethius, and in 1540 the works of Sir David 
Lindsay. Robert Leprevik printed extensively 
both at Edinburgh and St. Andrews. Thomas 
Vautrollier was another old Scottish printer, 
who brought out, in 1585, Calvin’s Institutes; 
in 1589, Tusscr’s Points of Good Husbandry; 
and in 1597 the Demonologie of King James VL 
Edward Raban, a native of Gloucestershire or 
Worcestershire, introduced the art into Aber- 
deen about 1620-2, and continued printing there 
till 1649. In 1638 George Anderson, by special 
invitation of the magistrates, set up the first 
printing-press in Glasgow. In later days Scot- 
land highly distinguished itself by the extent 
and beauty of its typographical productions. 
Ruddiman, who nourished at Edinburgh during 
the first half of the eighteenth century, was 
one of the most learned printers which any 
country has produced. The art has continued 
to flourish in the Scottish capital, and printing 
is now one of its chief industries. In Uric, in 
Robert and Andrew Foulis, in the Duncans, and 
others, Glasgow has produced printers whose 
works are alike celebrated for their appearance 
and accuracy. In 1551 the Common Prayer 
was printed in Dublin by Humfrey Powell, 
4to, black letter, and this is the earliest re- 
corded production of the Irish press; but until 
as far down as 1700 very few books were printed 
in Ireland. Aldennan George Faulkner, who 
lived in the eighteenth century, may be con- 
sidered as the father of Irish typography. Print- 
ing was introduced in the New England States 
of America in 1639, the first known print being 
the Freeman's Oath; in 1040 what is known as 
the Bay Psalm-book was printed in Cambridge, 
Massachusetts, 

Processes. — The various letters and marks 
used in printing are cast on types or rectangular 
pieces of metal, having the sign in relief on the 
upper end. These types, with the low pieces 
required to fill up spaces, are placed in cells or 
boxes in a shallow tray or case in such a way 
that any letter can readily be found. The cases 
are mounted on a stand or frame, so that they 
may lie before the person who is to select and 
arrange the types, technically styled a composi- 
tor. The Roman types used are of three kinds: 
an alphabet of large capitals (A B C, &c.), one 
of small capitals (abc, &c.), and one of small 
letters (a b c, &c.), called lower-case by the com- 
positor. Of italic characters only large capitals 
and lower-case are used. Besides these there 
are many varieties of letter, such as Old English, 
and imitations of manuscript letters, the men- 
tion of which could only be serviceable to the 
practical printer. Types are of various sizes, the 
following being those in use among British 
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printers for bookwork: English, Pica, Small on to a tray, or galley, into its consecutive 


Pica, Long Prin^r, Bourgeois, Brevier, Minion, 
Nonpareil, Pearl, Diamond. English has 5J 
lines and Diamond 17 lines in an inch. (See 
Type.) 

Composing . — The twentieth century has seen 
a great change in the work of the compositor, 
owing to the gradual perfection of mechanical 
methods of composition. Itowevcr, for specially 
fine editions and work of a complicated nature, 
the older method of hand-setting is still em- 
ployed, when the compositor picks up the 
types from their respective boxes, as required 
to give the words in the author’s manuscript 
that has been supplied to him. ^J’lie types arc 
lifted by the right hand and placed in a compos- 
ing-stick held in the left. The composing-stick 
is a sort of box wanting one side, and having 
one end movable to enable it to be adjusted to 
any required length of line. When the words 
in the stick have increased till they nearly fill 
the space between the ends, they are ‘spaced 
out % that is, the blanks between the words are 
so increased or diminished as to make them 
exactly do so. Line is in this way added to 
line till the stick is full, when it is emptied on 
to a flat board with edges, called a galley. 

Mechanical composition is accomplished in 
several ways, by various makes of machine. 
The machines principally used arc of two classes: 
the linotype, intertype, and other maohines 
which produce each line as a complete unit; 
and the monotyj)c, which produces single types 
assembled into lines. These machines arc con- 
structed upon wholly different principles (see 
the illustrations under the headings Linotype 
and Monotype); they are in general use in most 
large printing houses, as, the type not requiring 
to be distributed, but being simply melted for 
recasting, there is no accumulation of material 
as in the case of hand-set type. 

The linotype and intertype, line-casting 
machines, are based upon the principle of the 
assembly of independent letter-matrices into 
lines, and the easting of solid lines of tjq>e. 
The matrices are held in rest in the channels 
of a magazine at the top of the machine, and 
are released singly as required by an escape- 
ment operated by the depression of the keys 
in a typewriter frame at the front of the machine. 
They are assembled into line by a travelling 
band which deposits them in order in an as- 
sembly-block. The line of matrices is then 
spaced out to fill the line exactly, and carried 
before and clamped over the mouth of the 
body-mould and metal-pot. A plunger in the 
metal-pot squirts the molten metal into the 
body-mould and up against the matrix face. 
The solid line as cast is then trimmed by knives 
to remove superfiuous metal, and pushed out 


order. After the cast is taken the matrices 
are lifted to the top of the machine, and dis- 
tributed automatically back into their respective 
channels in the magazine, the distributing 
mechanism selecting the matrices and dropping 
them into their correct channels. 

This type of machine is mostly used for 
newspaper printing and for composition in 
narrative form. The column rules in tabular 
work operate to its disadvantage, as they 
necessitate the breaking up of the full line 
into a number of short ones between the rules. 
The product of the machine, being in solid 
lines, is very easily handled, and much time 
is saved by its use for suitable work. The 
number of different characters possible in 
modern machines with one magazine is 180, 
and machines are now obtainable with as many 
as four magazines superimposed, thus furnish- 
ing a large variety of type-sizes and faces. 

The monotype machine consists in reality of 
two quite distinct machines — the keyboard and 
the caster. The keyboard resembles a type- 
writer, but the depression of a key causes a 
slight escape of compressed air through certain 
channels, with the result that two small punches 
are blown up and two holes perforated in a 
spool of paper carried on the machine. The 
position of these two holes on the strip of paper 
detenniiics the letter which will be cast when 
the paper is subsequently carried through the 
casting-machine. The operator types his ‘ copy ’ 
as on a typewriter, (*ach key-depression causing 
the respective pair of holes to be punched. At 
the end of each line an indicator on the machine 
shows the width of space necessary between the 
words to fill the line completely, and the operator 
depresses the necessary keys to cause this size 
space to be used. 

The strip or spool of paper, which has been 
unwound and rewound on the keyboard as the 
work progressed, is then taken to the casting- 
machine, and, starting from the end, is again 
unwound and rewound by this machine. As 
this ]>rogresses, each pair of holes in passing 
pennits the momentary escape of two currents 
of compressed air, which, by means of some 
very delicnite mechanism, operate the move- 
ment of a die-case containing the matrices, 
bringing the correct matrix to position over 
the mould. Molten metal is pumped in auto- 
matically, and the letter cast. Each letter as 
cast is assembled in line on to a galley, and 
each line as completed is moved forward to 
enable a new line to commence. 

This machine is in very common use, as it is 
capable of producing almost any kind of type- 
matter; while, its production being in single 
letters, the correction of mistakes is facilitated. 
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The ‘copy’ having now been reproduced in 
type, either by hand-setting or mechanically, 
the matter is proofed, that is, an impression 
is printed fipom it, and this goes into the hands 
of the printer’s reader. The reader compares 
the proof with the author’s manuscript and 
corrects the compositor’s errors. When these 
have been put right, a fresh proof is taken and 
is sent to the author for his inspection. A large 
portion of the modern compositor’s work con- 
sists in making the corrections that have been 
indicated on the reader’s and the author’s 
proofs, in arranging the types in pages, in 
imposing these pages in formes, and in dressing 
the formes for press. These processes arc so 
varied and intricate — in them so much of mind 
is required — as to be beyond the range of 
machinery. 

When the pages of a book are finally passed 
by the author as correct, they may be arranged 
either for casting (done by stereotype or by 
electrotype process) or for going to press to 
be printed from. If the former, they are fixed 
in a rectangular frame of iron, or chase (q.v.) 
as it is called, by means of wedges, and sent to 
the foundry. If the latter, so many of them 
as are required to cover the sheet of paper to 
be printed on are fixed in a correspondingly 
larger frame and sent to the printing-press or 
machine. The pages thus arranged and fixed 
in the chase are called a forme. They are placed 
in such order that when the impression is taken 
off, and the sheet folded, the pages will follow 
each other in proper order. 

When there are more sheets than one in a 
work, it is advisable to have these readily dis- 
tinguishable from each other. To secure this, 
letters or numbers (called signatures) are placed 
at the bottom of the first page of each sheet, 
A or 1 for the first sheet, b or 2 for the second, 
c or 8 for the third, and so on. Thus, by merely 
looking at the signature the binder of the book 
can be sure that the sheets follow in proper 
sequence. 

When the required number of copies has 
been printed from a forme of movable type, 
or when casts have been taken from the pages, 
the chase is carried back to the composing-room, 
and the compositor, in the case of hand-set work, 
undoes the work that was formerly done, by 
distributing all the types, that is, putting them 
back into their respective cells in the case. 
They are then ready for further combinations 
as required. 

Stereotype, Electrotype , — ^Instead of printing 
direct from type, after it has been set up in 
pages, it has long been common to take casts 
from the surfaces of the pages of type and print 
from these casts, two processes — ^stereotype and 
electrotype — ^being employed. The former (from 


Gr. stereos, solid, typos, print or form) is a process 
that consists in using a stucco or paper mould 
to obtain a cast of the surface of arranged types, 
which cast, or stereotype plate, is used in the 
printing-press exactly as types are used, and, 
being kept, may serve at any time to throw off 
an additional impression. The originator of 
the process was William Gcd, a jeweller of 
Edinburgh, whose efforts to introduce it lasted 
from about 1725 to his death in 1749. He made 
an engagement with the University of Cam- 
bridge to print Bibles and Prayer-books; but 
the plan received so much opposition from the 
workmen, in making errors and batters, that it 
was discontinued. The same idea was taken 
up by Tilloch and Foulis of Glasgow (the 
latter a famous printer); a number of small 
volumes were stereotyped and printed by them, 
Firmin Didot of Paris also adopted the process, 
and in the early part of the nineteenth century 
it had become fairly common. It has now long 
been in general use, and hius been of immense 
service in the production of cheap books and 
newspapers. It saves the tear and wear of 
types, it saves the publishers from printing 
more copies at a time than may be required, 
and from resetting the type (or keeping it 
standing as set) when more copies are demanded, 
and has other advantages. Formerly the stucco 
or gypsum process was the one always einjiloyed 
— the process of taking a cast or mould from 
each separate page of types by means of stucco 
(plaster of Paris or gypsum). The face of the 
page of type being perfectly clean, and pre- 
viously rubbed with an oily composition or 
plumbago (to prevent sticking), plaster of 
Paris in a liquid state is poured evenly over 
the whole surface, and soon becomes perfectly 
solid. The mould, of course, shows in intaglio 
— ^that is, sunk in its surface — an exact repro- 
duction of the page of ty|)es, and when it has 
been baked, so as to be perfectly dry and hard, 
a cast is taken from it in metal, so that the 
type-surface is reproduced in relief and can 
give an impression in the printing-press. Much 
nicety is required in forming the mould and 
removing it from the type. If any part of the 
plaster adheres to the face of the type, the mould 
is imperfect and the operation has to be gone 
over again. Also, the best casting cannot pre- 
vent occasional defects in the face of the plate, 
and it requires, therefore, to be minutely examined 
by workmen called pickers, who can insert a 
new letter if one be broken and remedy various 
other defects. For some kinds of work, espe- 
cially newspaper work, this process has been 
superseded by the paper or papier-rn&ch^ pro- 
cess, which is much more expeditious. By it 
plates can be produced in a few minutes; the 
type from which the moulds are originally taken 
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lasts longer; and in cases where reprints are 
often required the moulds are light, inexpensive, 
and easily stored, so that the metal plate may 
be melted down and recast from the mould 
when a new edition is required. The mould in 
this process consists of several sheets of tough, 
thin, tissue paper, gummed together and mois- 
tened, and backed with a sheet of fine-grained 
brown paper. With this an impression is obtained 
by pressing it on the types, care being taken to 
drive the paper thoroughly into all the hollows 
between them. The back of the matrix or mould 
receives a coating of stucco to fill up all irregu- 
larities, and, the mould being dried, a cast from 
molten type-metal is easily obtained. The cast 
has to be carefully examined as in the stueeo 
process. The pjiper mould can easily be detached 
from the plate uninjured, and may be used again 
if fresh plates are riiquired. In the electrotype 
process a mould or matrix is first taken from 
the page of type, the substance most commonly 
employed being wax. This is placed in a solution 
of a copi)er salt, and by means of an electric cur- 
rent (see Electro-plating) a coating of copper is 
deposited on the matrix. A sort of copper shell 
is thus produced, one side giving a facsimile of 
the page of type, the reverse side being hollow, 
requiring to be filled with molten metal so as 
to form a plate that can be printed from. 

Printing. — When the fonne of tyj^es has been 
prepared for press by the compositor, it is passed 
over to the pressmen, who form a distinct craft. 
The act of printing has two operations. First 
there is the application of ink to the face of the 
types, and then the pressing of a sheet of paper 
on the types with such weight as to cause the 
ink to adhere to it. The ink used is a thick 
viscid fluid made of boiled linsced-oil and lamp- 
black. It is applied to the type by means of 
a roller covered with an elastic composition of 
glue, glucose, sugar, and glycerine, rubber being 
used occasionally. When the printing is being 
done on a hand-press, the roller is carried on a 
light frame having handles, by which it is 
gripped by the hands of the pressman or printer, 
who in working passes the roller several times 
over an inked table, and then backwards and 
forwards over the forme. When the printing is 
done on a machine, two or more rollers are 
placed in suitable bearings, and generally the 
forme is made to travel under them and receive 
ink in passing. In hand-printing the paper is 
placed and the pressure given by a second 
workman. In machine-work the sheet may be 
placed by an assistant, or taken in by the 
machine itself, or otherwise supplied by a con- 
tinuous web from a reel. 

These operations, purely mechanical, have, 
however, to be preceded by a stage of prepara- 
tion called making-ready, which calls for more 
VoL. IX. 


or less skill and taste from the workman. His 
craft in plain work is to produce printed sheets, 
the letters or reading on which shall be sharp 
yet solid, with the colour or depth of black 
uniform all over the sheet, and each sheet 
uniform with the others which are to form the 
book. This is attained partly by properly regu- 
lating the supply of ink, but mainly by getting 
uniformity of pressure, as any portion of a 
sheet more firmly impressed than another will 
bring off more colour. 

Mechanism of Printing. — The mechanism ot 
printing, at first of a very simple kind, has 
latterly attained to great perfection and effi- 
ciency. Three methods are followed for obtain- 
ing the impression which produces the printed 
sheet. The first and simplest is by the advance 
toward each other of two flat surfaces, one (the 
bed) carrying the type-forme, the other (the 
platen) carrying the blank sheet to be printed. 
The second is by the rotation of a cylinder 
above a type- table travelling backwards and 
forwards, the table being in contact with the 
cylinder in advancing and free in returning. 
The third and most recently adopted method 
is the contact of two cylinders revolving con- 
tinuously in the same direction, one carrying 
the type-surface and the other bringing against 
it a continuous web of paper, which it after- 
w^ards cuts into sheets. Presses or machines 
of the first class are called ])lat€n, the second 
cylinder, and the third rotary. 

The press used by Gutenberg was of a very 
rude description, the ink being applied by means 
of leather-covered balls stuffed with soft material, 
and having suitable handles, and the pressure 
being obtained by a screw which brought down 
a Hat block or platen. The first improvement 
on this device seems to have been the con- 
struction of guides, enabling the type-forme to 
be run under the impressing surface and with- 
drawn with facility. Other necessities soon after 
arose, chiefly that of obtaining a rapid return 
of the platen from the position at which it 
gave the pressure, without the screw requiring 
to be turned back; but it was not till the year 
1620 that this was met by the invention of 
Willem Janszoon Blaeu, a native of Amsterdam. 
Charles Stanhope, the third Earl Stanhope, was 
the author of the next great improvement in 
printing-presses, about 1800 , He devised a com- 
bination of levers, which he applied to the old 
screw-press. These levers brought down the 
platen with greatly increased rapidity, and, 
what was of still greater importance, converted 
at the proper moment that motion into direct 
pressure. The pressure was under control and 
capable of easy adjustment. The press was of 
iron, not of wood as was the case with all pre- 
viously constructed presses, and it exhibited a 
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number of contrivances of the most ingenious On 28th Nov., 1814, the reader of The Times 


character for facilitating the work of the press- 
man. In 1813 .John Ruthven, a printer of 
Edinburgh, patented a press on the lever prin- 
ciple, with several decided improvements. The 
Columbian Press, invented in 1814 by G. Clymer, 
Philadelphia, and the Albion Press are among 
later contrivances, and are still in use to a 
limited extent. Even in its best form the hand- 
press is laborious to work and slow in operation, 
two workmen not being able to throw off more 
than 2.50 impressions in an hour. It therefore 
became imperative, especially for newspapers, to 
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devise some more expeditious and easy method 
of taking impressions from types. 

So early as the year 1790 William Nicholson 
took out letters-patent for printing by machinery. 
His printing-machine never became available in 
practice, yet he deserves the credit of being the 
first who suggested the application of cylin- 
ders and inking-rollers. About ten years later 
Konig, a printer in Saxony, turned his attention 
to the improvement of the printing-press, with 
a view chiefly to accelerate its operation. Being 
unsuccessful in gaining assistance in his native 
country to bring his scheme into operation, he 
came to London in 1806. There he was received 
with equal coldness, but ultimately, with the 
assistance of Thomas Bensley, he constructed a 
machine on the platen or hand-press principle. 
Afterwards he adopted Nicholson’s cylinder prin- 
ciple, and succeeded in producing a machine 
winch so satisfied John Walter, proprietor of 
The Times newspaper, that an agreement was 
entered into to erect two to I'rint that journal. 


was informed that he held in his hand a paper 
which had been printed by machinery moved 
by the power of steam, and produced at the 
rate of 1800 impressions per hour. This is 
commonly supposed to be the first specimen of 
printing executed by steam machinery; but 
Konig’s platen machine was set to work in 
April, 1811, and 3000 sheets of signature h of 
the Annual Register for 1810 were printed by 
it. That was undoubtedly the first part of a 
book ever printed by machinery. 

A further improvement w'as made in May, 
1848, by Applegath. His machine, which 
printed 10,000 impressions per hour, had a 
vertical cylinder 65 inches broad, on wdiich 
the type was fixed, surrounded by eight other 
vertical cylinders, each about 13 inches dia- 
meter and covered with cloth, round wdiich 
the paper was led by tai)es, each paper or 
impression cylinder having a feeding apparatus 
and two boys tending. The type used was the 
ordinary kind, and the forme was placed on a 
portion of the large cylinder. The surface of 
the type formed a portion of a polygon, and 
the regularity of the impression w'as obtained 
by pasting slips of paper on the impression 
cylinders. 

Few machines, however, of this construction 
were made, a formidable rival having appeared, 
devised by Messrs. Iloe & Co. of New York, 
which was introduced into many newspaper 
offices in Great Britain. It was constructed 
with from two to ten impression cylinders, each 
of them printing from a set of types placed on 
a horizontal central cylinder of about Oj feet in 
diameter, a portion of which w'as also used as 
a cylindrical ink-table, each of the encircling 
cylinders having its own inking-rollers and 
separate feeder. A machine of this construction, 
having ten impression cylinders, threw off at the 
rate of 18,000 impressions or more an hour. 
Afterwards stereotype plates fitted to the curva- 
ture of the cylinder were used with great 
advantage. 

Repeated attempts were made by inventors to 
construct a machine which would print from the 
continuous roll or web in which paper is supplied 
by the paper-making machine. Experiments 
were conducted successively by Nicholson, Stan- 
hope, Sir Rowland Hill, Applegath, and others, 
but the difficulties for the time proved insur- 
mountable. These, however, were at length 
overcome, and the result is the construction of 
a class of machines which possess the merit of 
being at once simpler, more expeditious, and 
more economical in requiring less attendance 
than any previous contrivance. 

The first machine on the web principle that 
established itself in the printing-office was the 
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' Bullock an Amei^ican contrivance. It was, 
however, speedily eclipsed by the ‘ Walter Press % 
invented and constructed on the premises of 
The Times. This printed from a web about 
4 miles long, delivered the papers separately, 
printed on both sides, but not folded: folding 
was afterwards added. Various other rotary 
maehines have been invented and brought into 
extensive use. Of these may be mentioned the 
machines by Marinoni of Paris, and Messrs. 
Iloe & Co. of New York. 

In 1885 the latter patented combinations of 
two or more printing-machines for producing 
at will papers of various sizes or numbers of 
pages, besides introducing other improvements. 



In this way three similar machines might be 
connected by tapes, and might all be employed 
independently to produce four- or eight-page 
papers, in each case folded; or twelve-page 
papers, by passing four-page sheets from one 
to another machine alternately, where they 
were associated and folded with the eight-page 
papers; or sixteen-page papers, or other com- 
binations. Then was introduced a new era in 
fast newspaper printing. The adoption of 
stereotyping had made it a simple matter to 
employ as many machines on a newspaper as 
were required to print it in the allotted time; 
but these machines could print only papers of 
four and eight pages; separate printings were 
required for papers of twelve pages. It was 
an enormous advantage to provide machinery 
that would print newspapers of a varying 
number of pages, from four to twelve or six- 
teen, or even more, all inset, cut at the head, 
and folded in a convenient form. Among recent 
arrangements are the erection of two presses at 
right angles to each other, forming one machine. 


and the placing of two or more presses above 
each other, with connections between them — 
thus giving ‘ two-decker ’ and ‘ three-decker ’ 
machines. There may be also two or more 
presses placed one behind another, and capable 
of being coupled to form a combined machine 
on the ‘ tandem ’ system. There are now presses 
that produce papers of four, six, eight, ten, 
twelve, and up to thirty-two pages, all cut at 
the head and folded to quarter-page size. Some 
machines produce four- to eight-page papers at 
the rate of 96,000 per hour; sixteen-page papers 
at the rate of 48,000, and twenty-four page 
papers at 24,000. There are also web machines 
which print the inside of a magazine and the 
coloured wrapper, folding and sewing them at 
the same time. Other machines print in several 
colours simultaneouwsly. One machine of Hoc & 
Co. — ^the Sextuple Press — prints from three rolls 
of paper each double the width of the news- 
paper, and in the case of an eight-page issue 
at the rate of 72,000 copies per hour, the papers 
all being folded ready for publication. This 
machine may also be used for printing in three 
colours simultaneously. In this case only one 
roll of paper is supplied, and three electrotypes 
of the colour-plates are placed on the cylinders, 
instead of the stereotypes from the letterpress. 
Many book-printing offices make use of a ‘ per- 
fecting ’ cylinder machine, i.e. a machine which 
prints the sheet on both sides before ejecting it. 
By means of an ingenious arrangement of tapes 
and cylinders the sheet is first printed on one 
side and then on the other, the formes of type 
being laid horizontally on a carriage or table, 
which receives a reciprocating movement, and 
which corresponds in office to the table of the 
common hand-press. A remarkable develop- 
ment in bookwork, for the production of the 
cheap pocket series now so popular, is the 
parallel installation of six rotary machines, 
each carrying a load of 90 pages, at one end of 
a specially built large factory, with gathering, 
sewing, blocking, binding, and other necessary 
machines in sequence, by which it is possible 
to convert reels of paper into bound books of 
576 pages (or lesser multiples of 96), each in 
its pictorial wrapper, in less than half an hour. 

The machines hitherto described have been of 
the cylinder class and of the outcome of that 
class — the rotary. The platen or flat-surface 
printing-machine is chiefly used as a jobbing 
machine, and has for its aim the production 
of work equal in quality to that produced by 
the hand-press, and at a greater speed. It is 
constructed upon the same principle as the 
hand-press so far as the mode of taking the 
impression is concerned, but in its modern 
form is distinguished from that press in that 
the bed of the forme and the platen are vertical 
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instead of horizontal, while the whole of the 
operation of printing is automatical, the atten- 
dant having simply to lay the paper to be 
printed to a gauge and remove it w’hcn printed. 
For some makes of this type of machine an 
automatic feeding attachment is supplied, and 
automatic delivery renders even taking off un- 
necessary. Great iinf>rovemejits have been 
recently made on platen machines, which are 
sometimes worked by a treadle, but more 
comnionly by steam, electricity, &c. — Biblio- 
gkapiiy: C. H. Timperley, Dictionary of Printers 
and Printing; W. Skeen, Early Typography; W. 
Blades, Biography and Typography of William 
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Caxton; R. Dickson and J. P. Edmond, Annals of 
Scottish Printing; E. G. Duff, Early English Print- 
ing; II. R. Plomer, Short History of English Print- 
ing; C. T. Jacobi, Printing; J. Southward, 
Modern Printing; H. G. Aldis, The Printed Book, 
Prior, Matthew, English poet and diploma- 
tist, was bom in Dorsetshire in 1664, and died 
in 1721. His father was a joiner. In those 
days learning and satirical abilities were sure 
roads to success, and Prior owed his good for- 
tune to these qualities. He was caught by the 
Earl of Dorset in the act of reading Horace, 
and was sent to Westminster, and St. John’s 
College, Cambridge, where he graduated b.a. in 
1686, becoming a Fellow in 1688. His witty 
parody of Dryden, Tlw Hind and the Panther 
transvers^d to the Story of the Country Mouse 
and the City Mouse, written in collaboration 
with Charles Montagu, afterwards Earl of Hali- 
fax, won Prior much fame with the no-Popery 
party, and procured his admission to diplomatic 
posts. He was appointed secretary to the 


Ambassador at The Hague, and was secretary 
at the negotiations at the Treaty of Ryswick. 
He became a member of Parliament in 1701, 
and, having joined the Tory party in 1702, 
was appointed Commissioner of Customs in 
1711. He played a prominent part in the peace 
negotiations of 1711, and the Treaty of Utrecht 
(1713) was popularly known as ‘ Matt’s j)eace ’. 
He became plenipotentiary at Paris in 1712, 
but was recalled when Queen Anne died, and 
was imprisoned for two years. In 1718 a folio 
edition of his works appeared, including his 
ambitious poem Solomon, This was intended 
to be his magnum opus in every sense of the 
word, for it measured 3 feet by 1 foot. He 
made £4000 by this book, and was presented 
by Lord Harley with an estate in Essex, where 
he lived in retirement until his death. 

Prior is one of the neatest writers of occa- 
sional verse in the whole galaxy of society 
versifiers. His longer and his more serious 
poems are not of much account, except Alma, 
or the Progress of the Mind, in which he followed 
the Hudibrastic tradition. His metre and 
rhymes, however, are smoother than those of 
Butler. His satirical perversion of Boileau’s 
pompous Ode sur la prise ae Namur (Namur 
was taken by the French in 1692, and retaken 
by the English in 1695) is a masterpiece of 
burlesque. His intolerably stiff modernization 
of the delightful old ballad The Nut-brown Maid 
(rechristened Henry and Emma in its new avatar) 
is a complete failure, as are his adaptations of 
Chaucer. The former is an outstanding example 
of pouring romantic wine into classical bottles. 
Prior’s best poems are his short and playful 
ones, such as To a Child of Quality, A Simile, 
and numerous others. In these poems he dis- 
plays a lightness of touch and a finish of style 
which link him to the neatest of the Roman 
poets, to Horace and to Martial. — ^Bibiaography: 
W. M. Thackeray, The English Humourists; A. 
Dobson, Eighteenth Century Vignettes; L. G. W. 
Legg, Matthew Prior: a Study of his Public 
Career and Correspondence, 

Priscia'nus, usually known as Priscian, a 
celebrated Roman grammarian, who lived in 
the latter half of the fifth century of our era, 
and of whom little more is known than that he 
was bom at Caesarea, taught grammar at Con- 
stantinople in the time of Justinian, and wrote 
the Jnstitutiones Grammaticce, an exposition of 
Latin grammar. His work, successively abridged 
by several writers, formed the basis of instruc- 
tion in Latin up to the fifteenth century, and 
there exist at present about one thousand MSS. 
of it, none dating before the ninth century. It 
contains numerous quotations from Latin authors 
now lost. The first edition of his Grammar ap- 
peared at Venice in 1470. 
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Prlsciriian, tfec reputed founder of a Gnostic 
sect in Spain, known as Priscillianists, in the 
middle of the fourth century, their doctrines 
being a mixture of Gnosticism and Manichacism. 
Prisciilian was himself a wealthy and accom- 
plished man, of very temperate and strenuous 
habits. His followers did not leave the Catholic 
Church, and he was actually at one time made 
a bishop himself. He was ultimately executed 
at Treves in a.d. 385, after a prolonged struggle 
with the orthodox clergy. The most distinctive 
part of Priscillian’s creed was the belief in an 
evil spirit as the supreme power. His sect 
lasted until about a.d. 600. 

Prism, in geometry, a solid figure which can 
be generated by the motion of a line kept parallel 



Light passing through a Prism 

to itself, one extremity of it being carried round 
a rectilinear figure. A ‘ right prism ’ is one 
which is bounded by two planes at right angles 
to the generating lines, or edges. In optics a 
prism, most commonly made of glass and tri- 
angular in section, is an important clement in 
many instniments. If a ray of light, si, enter 
such a prism by one of the two principal faces, 
it is bent in passing through so as to follow the 
path S 1 E 13 . The angle which the ray in the 
prism makes with the normal, Ni, is always 
smaller than the angle of incidence, nis, and tlic 
angle whicli it makes with the normal, en', is 
smaller than the angle of emergence, n'eb, the 
ray being always bent towards the base of the 
prism. Not only is the ray thus bent, but it is 
also decomposed, since the angle through which 
a ray is bent depends upon its colour. Sec 
Colour; Light; Refraction; Spectrum, 

Prisons in Great Britain are all maintained 
and managed by the State. Until 1877 the 
local prisons were in the hands of the local 
authorities, and there were none but local 
prisons till well on in the eighteenth century. 
Generally they were hotbeds of disease and vice. 
In practice the jailers were the managers, and 
they made as much profit as they could from 
their offices. They had no salaries, or merely 
nominal ones, and had to live on the profits 


they made from the sale of food and drink to 
the prisoners and visitors. Young and old, male 
and female, were herded together during the 
day; and even at night they were not always 
placed in separate quarters. The efforts of 
John Howard, and others whom he inspired, 
directed attention to abuses and modified some 
of them. The State erected and managed 
prisons for convicts and certain classes of pris- 
oners when difficulties arose as to their banish- 
ment, and when transportation was abolished 
additional provision had to be made. 

In the earlier part of the nineteenth century 
inspectors of prisons had been appointed, and 
some of the local authorities had accepted and 
even improved on their recommendations; but 
it w'as ultimately decided that the public in- 
terest made it necessary for the State to take 
over all prisons, in order that greater uniformity 
in the treatment of prisoners might be ensured, 
that the number of prisons might be reduced, 
and that the cost of maintenance might be 
diminished. There are separate Prison Com- 
missioners for England and Scotland. All 
except ex officio members are appointed by 
the Crown. The English Commissioners report 
to the Home Secretary, and the Scottish Com- 
missioners to the Secretary for Scotland, and 
under those ministers respectively they manage 
the prisons. Their authority is limited by 
statutes and by statutory rules which have 
been approved by the minister and submitted 
to Parliament. All prison officers are under 
their direction and supervision, and they ap- 
point, and may suspend or dismiss, subordinate 
officials. They inspect prison buildings, see that 
the rules are observed, and hear and adjudicate 
upon complaints by officers and prisoners. Each 
prison has a visiting committee, mainly com- 
posed of members elected by the local authori- 
ties. Tliey have powers of inspection, and may 
make suggestions for the better management of 
the prisons, but they have no executive powers. 
The governor of the prison is its chief executive 
officer, and is responsible to the Commissioners 
for the work of the prison. The matron has 
authority under him, and within the female 
department of the prison is the chief officer. 
Each prison has its chaplain, a clergyman of 
the Established Church, and in some prisons 
there are also visiting clergymen belonging to 
other Churches, who minister spiritually to the 
prisoners of their religious persuasion. In Eng- 
land some of the chaplains are full-time officers, 
but in Scotland they are all engaged for part- 
time service, and are mainly occupied in minister- 
ing to congregations outside. The chaplains not 
only conduct religious services and visit the 
prisoners in their cells to instruct and admonish 
them, but they supervise the prison library and 
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the education of the prisoners. They also assist 
in aiding prisoners on discharge. Each prison 
has at least one medical officer, who must be 
a fully qualified practitioner. In the smaller 
prisons there is no resident doctor, the duties 
being discharged by a visiting man. Of all 
the prison officials the medical officer has prob- 
ably the most real power. He can interfere, 
on medical grounds, with the diet, work, and 
treatment generally of any prisoner. It is his 
duty to note the physical or mental peculiarities 
of those under his care, and to make such recom- 
mendations for their special treatment as seem 
to him necessary. He attends the sick, whether 
they are officers or prisoners, and he has to see 
that the prison and the quarters arc kept in a 
sanitary condition, and that the food supplied 
to the prisoners is of good quality and is properly 
cooked. All these officials are appointed by the 
minister, but are under the authority of the 
Commissioners. The warders come most closely 
and continuously in contact with the prisoners. 
They are required to be of sound physique, of 
good character, and to have passed a simple 
examination in general education. Only male 
warders are employed with the male prisoners, 
and only female warders with the female pris- 
oners. They see that the routine work of the 
prison is carried out, supervise the prisoners 
when at work, see that their cells arc kept clean, 
and attend to the warding of them. 

Prisons are mostly built on the same general 
plan. Two blocks of cells run parallel and about 
16 feet apart. They are joined together at the 
ends by walls containing doors on the ground- 
levcl and large windows above. The space 
between is roofed in with glass, and floored with 
tiles. All the cell doors open towards this cor- 
ridor, and above the ground-flat galleries are 
carried round it. All the cell windows are on 
the other side of the block. Each cell contains 
about 800 or 1000 cubic feet, and is furnished 
with a bed, a table, a stool, and other necessary 
articles. It is lit during the day by its window, 
and at night by artificial light. It contains a 
bell, by means of which the warder may be 
summoned, and its door contains a device by 
which the warder can observe the prisoner 
when he wishes to do so. Many of the prisons 
are old buildings, and they differ greatly in 
style and in arrangement. Those recently built 
are much more comfortable than the prisons 
they have replaced. Each prison has its hospital, 
and some of these are very well equipped; but 
in Scotland it has been the practice since 1860 
to send tliose who are dangerously ill to outside 
hospitals for treatment, bringing them back on 
recovery; and the English Commissioners have 
now obtained similar powers. 

Insane persons are removed from prisons to 


lunatic asylums, and recent legislation has 
ordained the same course to be followed with 
the mentally defective. The prisons contain 
persons waiting trial, certain debtors, and per- 
sons committed for contempt of court, and 
persons sentenced to imprisonment or to penal 
servitude. In theory the person charged with 
crime is innocent until proved guilty, and, 
unless held for trial on the most serious crimes, 
he may be admitted to bail. In practice he may 
find himself detained in prison through not 
having the means of giving a bond. The un- 
tried prisoner may have a special room and 
furniture assigned to him; he may have his 
food sent in to him; he may have visits at 
reasonable times, and the number of the visits 
is not strictly limited by rule; and he may 
write and receive letters. The visits must take 
place in the presence of an officer, who must 
also be in a position to hear all that is said, 
save when the prisoner is visited by his law 
agents; and the letters must all be read by 
a prison official. But he can only have all 
these privileges if he is able to pay for them. 
He is not compelled to do any work, but he 
may get work if he wishes it. He does not 
exercise along with convicted prisoners, nor 
docs he associate with them. Otherwise he 
is subject to the j)rison regime. Prisoners 
sentenced to imprisonment, that is, with sen- 
tences of from five days to two years, are 
divided into classes, for certain puri)oses, ac- 
cording to the length of their sentence, or 
according to their age or past record. In these 
classes the diets, periods of exercise, and privi- 
leges differ. 

All prisoners sentenced to imprisonment for 
periods exceeding one calendar month may 
earn remission of sentence, not exceeding one- 
sixth of the period, by good conduct and in- 
dustry. Whether their sentences expire by 
lapse of time or by remission, they arc not 
liable to police supervision on liberation. Con- 
victs are persons sentenced to penal servitude 
for three years or more. Their sentences may 
be served in any part of the king’s dominions; 
but as a rule they are kept in the country where 
they were sentenced, and placed in special 
prisons there. Their work is supposed to be 
more arduous than that of ordinary prisoners 
and the discipline more severe; but their diet 
is more generous and varied, and in many 
respects they arc better off. By good conduct 
and industry they may gain their liberation on 
licence — the women when they have served 
two-thirds, and the men when they have served 
three-fourths of tlieir sentence. The licence is 
better known as tickct-of-leavc. It is condi- 
tional on their reporting to the police once 
monthly, on their producing their licence to 
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any magistrate or police-officer when called 
upon to do so,"" and on their abstaining from 
crime or association with criminals. If con- 
victed during the terra of their licence, they 
may be called on to serve the whole of the 
time for which the licence was issued. All 
prisoners on admission are medically examined, 
and it is the duty of the doctor to note any 
defect from which they suffer, and take steps 
to prevent them from being subjected to treat- 
ment that might injure them. They are bathed 
on admission, and at regular intervals during 
their imprisonment. They wear the prison 
clothing and occupy separate cells. The diet, 
if insufficient or unsuitable in any case, may 
be changed or increased by the medical officer. 
It is plain and monotonous but, if one may 
judge by the low sickness returns, it is healthy. 
Exercise is taken in the airing-yards for such 
time daily as is approved by the medical officer. 
Work varies in character in different prisons. 
It is never equal in strain to what is common 
outside, and is mainly of a kind requiring little 
skill for its adequate performance. Prisoners 
have to keep their own cells clean; and the 
prison work, cleaning, cooking, washing, &c., is 
done by them. Work is also done for Govern- 
ment departments. There arc regular religious 
services, and in the winter there are concerts 
and lectures to vary the monotony. Each 
prison has a library for the use of prisoners, 
and those who wish to engage in special studies 
arc afforded means for doing so. There are 
teachers for those whose elementary education has 
been neglected. Visits arc made to the prisoners 
individually by the chaplains and by visitors 
from religious and philanthropic organizations. 

In England there are three divisions of im- 
prisonment. The third is the ordinary division; 
in the second the prisoners have some extra 
privileges; and in the first they are under rules 
similar to those governing the untried. It is 
possible, therefore, for a man who has money, 
if he is sentenced to be kept in the first division, 
to make himself tolerably comfortable, and have 
the attendance of other prisoners on him, for 
a sum that w'ould not nearly defray the cost 
of service outside. In Scotland there is no 
such provision made. Convicted prisoners there 
all come under the same rules, and distinctions 
between them are not made on the ground of 
their social position or of the crimes they have 
committed, but only on their physical or mental 
needs. 

Borstal and preventive detention institutions, 
though not called prisons, are places of detention 
for criminals, and are under the management of 
the Prison Commissioners. The Borstal institu- 
tions are places for the application of reformatory 
treatment to persons between the ages of sixteen 


and twenty-one who are of criminal habits or 
tendencies, and who have been convicted of 
crime. The sentences are of from two to three 
years’ detention, followed in all cases by twelve 
months’ supervision. The inmates receive in- 
struction in handicrafts and in general knowledge. 
The preventive detention institutions are for the 
detention of habitual criminals. The period of 
detention is up to ten years. There also the 
regimen is declared to be reformatory, and the 
inmates of both kinds of institution are much 
l)etter off than the ordinary decent workman. 
In both cases there is provision for the licensing 
of the inmates. Borstal inmates may be licensed: 
the lads after serving six and the girls after 
serving three months of their sentence, if there 
is reasonable ground for the belief that they 
will lead a useful and industrious life. The 
conditions of the licence arc simple: residenc?c 
in an approved place, steady work, avoidance 
of bad company, and return to residence at a 
reasonable hour. If the licence is revoked, the 
person may be taken back; and if the licence- 
holder runs away, the time that elapses before 
he is brought back does not count in calculating 
the expiry of his sentence. A licence similar 
in character may be given to habitual criminals 
at any time. Those on licence have a large 
measure of freedom, while their neighbours are 
secured against their bad conduct by the super- 
vision exercised over them. The guardians of 
the licence-holders are appointed by the Prison 
Commissioners, and have no connection with the 
police. — Bibuogiiapuy: E. Carpenter, Prisons, 
Police, and Punishment; J. Howard, State oj 
Prisons in England and Wales; R. F. Quinton, 
Modem Prison Curriculum; George Ives, Historic 
of Penal Methods; A. Guillot, Les prisons de Paris, 

Privas (pre-vii), a town of Southern France, 
capital of the department of Ard6che, about 
6 miles west of the Rhone. Pop. 7561. 

Privateer, an armed vessel owned and 
equipped by private individuals, and furnished 
with letters of marque authorizing the seizure 
and plunder of the ships of an enemy. Letters 
of marque are an essential feature, otherwise 
the ship is considered as a pirate, and may 
be treated as such if captured. Letters of 
marque were first granted in England during 
the reign of Henry V, in view of the war with 
France; and they were issued to aggrieved 
subjects in order that they might compensate 
themselves for injury done by foreigners. In 
the sixteenth century it became common to 
grant commissions to privateers. England, 
Holland, and Spain, as the three principal 
naval powers, used this effective weapon freely; 
and France also sent out privateers in every 
war in which she was engaged. A neutral is 
not forbidden by the law of nations to accept 
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a commission for privateering; but he may be, 
and generally is, by treaty, Since 1870 British 
subjects have been forbidden to accept such 
commissions. By the Declaration of Paris, 
1856, the great powers of Europe mutually 
agreed to abandon the right to ami privateers 
in case of war; but several nations, the chief 
among them being the United States and Spain, 
did not agree to this, and it is doubtful whether 
it will always be strictly acted upon even by 
the parties to the declaration. The German 
volunteer fleet of 1870 can not clearly be dis- 
tinguished from a collection of privateers. The 
practice of privateering, while useful to mari- 
time countries, is very harassing to trade, and 
gives endless opportunities for private plunder. 
It was probably in deprecation of irresponsible 
warfare of any kind that the powers agreed to 
abandon privateering in 1856. 

During the European War Great Britain’s 
armed merchant-cruisers were theoretically naval 
vessels, but in actual practice there was little to 
distinguish them from the privateers of bygone 
days. The Moewe^ equipped by Germany, was 
not so much a pirate as a privateer. It is very 
diflicult to draw a dividing-line between these 
two equally obnoxious and parasitical modes of 
maritime warfare. Sec Pirate; Navy, 

Privet (Ligustrum), a genus of plants of the 
ord. Oleaceae. The common privet (L. vulgdre) 
is a native of Europe, growing 8 or 10 feet high; 
the leaves are clliptico-lanceolate, entire, and 
smooth; the flowers slightly odorous, white at 
first but soon changing to a reddish-brown; 
and the berries dark purple, approaching black. 
This species is much used in gardens for orna- 
mental hedges. There are numerous other 
species, many of them being natives of China 
and other Asiatic countries. 

Privilege (Lat. privilegium), a particular 
exemption from the general rules of law. This 
exemption may be either real or personal: real, 
when it attaches to any place; personal, when 
it attaches to persons, as ambassadors, mem- 
bers of Parliament, clergymen, lawyers, and 
others. Real privilege is now of little importance; 
personal privilege, however, is guaranteed in 
certain cases to many classes of individuals. 
For instance, suitors and counsel are exempt 
from arrest while in court; and members of 
Parliament while in the House of Commons. 

Privy Council, the Council of State of the 
British sovereign, convened to concert matters 
for the public service, and for the honour and 
safety of the realm. The English Privy Council 
may be said to have existed from times of great 
antiquity; but the concilium (ndinarium^ estab- 
lished by Edward I, was the parent of the 
modern institution. It consisted of the chief 
ministers, judges, and officers of State, and 


grew in power and influence rapidly, though 
repeatedly checked by jealous Parliaments. This 
ordinary council assumed the name of Privy 
Council during the fifteenth century, and in 
1640 the Long Parliament deprived it of many 
of its arbitrary and insufficiently defined powers. 
Under the Tudors and the first two Stewart 
sovereigns the great powers of the council — 
legislative, administrative, and judicial — were 
used to the utmost in the interests of the Crown; 
but from the Restoration to the present time 
this ancient body has gradually retired more 
and more into the background of national 
politics, especially since the rise of the Cabinet. 
The Privy Council of Scotland was absorbed 
in that of England at the Union. As it exists 
at present, the number of members of the 
Privy Council is indefinite; they are nominated 
by the sovereign at pleasure, and no patent or 
grant is necessary, but they must be natural- 
born subjects. The list of Privy Councillors 
now embraces, besides the members of the 
royal family and the members of the Cabinet, 
the archbishops and the Bishop of London, 
the great officers of State, the Lord Chancellor 
and chief judges, the Speaker of the House of 
Commons, the First Lord of the Admiralty, the 
Colonial Premiers, and other persons who fill or 
have filled responsible offices under the Crowm, 
as w^ell as some who may not have filled any 
important office. Oflicially at the head is the 
Lord President of the Council, who is appointed 
by patent, and who manages the debates and 
reports results to the sovereign. A member of 
the Privy Council has the title of ‘ right honour- 
able ’. It is only on very extraordinary occasions 
that all the members attend the council, and it 
is not now usual for any member to attend 
unless specially summoned. The attendance of 
at least six members is necessary to constitute 
a council. I’rivy Councillors are by their oath 
bound to advise the Crown without partiality, 
affection, or dread; to keep their counsel secret, 
to avoid cormption, and to assist in the exe- 
cution of what is resolved upon. 

While the political importaiic;e of the Privy 
Council, once very great, has been extinguished 
by the growth of the system of party govern- 
ment, it still retains functions both administra- 
tive and judicial. The former is chiefly exercised 
by means of committees of the council, which 
have certain statutory duties apportioned to 
them. The Board of Trade is still nominally 
at least regarded as one of these committees. 
Another is the judicial committee of the council, 
a body established in 1833, and consisting of 
the Lord Chancellor and other judges, some 
being Indian or colonial. Four members con- 
stitute a quorum. Later legislation tends to 
assimilate this committee with the House of 
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Lords as final judges of appeals. Barring some 
not important original jurisdiction, the judicial 
committee of the Privy Council is a final court 
of appeal from India and the colonies, the 
Channel Islands, and the Isle of Man, while 
within the British Isles it has supreme appellate 
jurisdiction in ecclesiastical cases. A special 
conmiittee of the council was long at the head 
of all educational matters in Britain. It was 
first appointed in 1839 for administering the 
grants which for a few years the Government 
had made with a view to meet the educational 
wants of the country. It included the President 
and Vice-President of the Council, the latter of 
whom held the position of Minister for Educa- 
tion. Under this department the parliamentary 
grant was distributed, the educational code 
framed or altered, the inspectors of schools 
appointed, &c. Since the year 1900 the Board of 
Ediicati(jn has taken the place of this committee. 

Orders in council are orders issued by the 
sovereign, by and with the advice of the Privy 
('ouncil, either by virtue of the royal preroga- 
tive, and independently of any Act of Parlia- 
ment, or by virtue of such Act, authorizing the 
sovereign in council to modify or dispense with 
cert-ain statutory provisions which it may be 
expedient in particular conjunctures to alter or 
suspend. — Bibliography: W. Stubbs, Consti- 
tutional History of England; A. V. Dicey, The 
Privy Council; Lord E. Percy, The Privy Council 
under the Tudors; Acts of the Privy Council 
(editor, J. B. Dasent). 

Privy Purse, Keeper of the, an officer of 
the royal household of Great Britain, \rhose 
function it is to take charge of the payment of 
the private expenses and charities of the 
sovereign. The amount of money granted 
to the king and queen for Ihcir own per- 
sonal expenditure was fixed in 1910 at 
£110,000 a year. 

Privy Seal, a seal appended by the 
British sovereign to such grants or docu- 
ments as are afterwards to pass the Great 
Seal. Since the time of Henry VIII the 
Privy Seal has been the warrant of the 
legality of grants from the Crown, and the 
authority for the Lord Chancellor to affix 
the Great Seal; such grants arc termed 
letters-patent. The ollicer who has the 
custody of the Privy Seal is called Lord 
Privy Seal, and is the fifth great officer of 
State, having also generally a scat in the 
Cabinet. 

Prize, a term applied to all captures of 
property made in virtue of the rights of war. 
Property captured on land is usually called 
booty f the term prize being more particularly 
used wdth reference to naval captures. The 
right of belligerents to capture the property of 


their enemies on the sea is universally admitted, 
as well as the right to prevent violation of the 
law of nations by neutrals, so long as the inde- 
pendence of other nations is not interfered with. 
It is accordingly settled as a principle of the 
law of nations that every belligerent has a right 
to establish tribunals of prize, and to examine 
and decide upon all maritime captures; and 
likewise that the courts of prize of the captors 
have exclusive jurisdiction over all matters re- 
lating to captures made under the authority of 
their sovereign. The sentence of a court of 
competent jurisdiction once pronounced is con- 
clusive and binding on all nations. Questions of 
naval prize-money in England are adjudicated 
by the Courts of Admiralty. The 27 and 28 
Viet. c. XXV (1804) regulates the proceedings 
in the case of a iiav*!.! prize. The captive ship 
is delivcr(‘d up to the court without breaking 
of bulk; and if the capture is adjudged legal, 
is sold for the benefit of the cajrtors, among 
whom the proceeds are divided according to 
their rank. 

Prize Court. In time of war each belligerent 
country establishes a court of law, known as 
a prize court, to detenninc the validity of the 
capture by its naval forces of ships and goods 
at sea. The rules of procedure of these courts 
are not necessarily identical in each country, 
but their decisions should accord with inter- 
national law. In Britain an appeal lies to the 
Judicial Committee of the Privy Council. Prize, 
i.c. enemy property captured at sea, belongs to 
the Crown, but prize-money is paid to the 
officers and men of the navy out of the net 
proceeds of the sale of such property. 



Proa, a form of sailing-vessel used in the 
Malay or Eastern Archipelago and in the Pacific. 
It is variously constructed, but regularly lias 



PROBABILISM 


202 


PROBABILITY 


one side quite flat, on a line with the stem and 
stern, while the other side is cur\^ed in the 
usual way; and being equally sharp at stem 
and stern, it sails equally well in either direc- 
tion without turning. Their shape and small 
breadth of beam would render them peculiarly 
liable to overset were it not for the outrigger 
they carry, adjusted sometimes to one side and 
sometimes to both sides. The outrigger in the 
example here shown is a large structure sup- 
ported by and formed of stout timbers. The 
outrigger may have weights placed on it and 
adjusted according to circumstances. Proas 
carry a lugsail generally of matting. 

Probabilism (Lat. probalrilis, from jrrohare^ 
to prove), the theory that probable opinions 
may be used as a guide to conduct, and that 
a layman is free to accept either course of 
action in the case of a divergence of opinion 
among recognized authorities. According to 
probabilist teaching, an action is neither sinful 
nor wrong if thcrci is a probability that it is 
right and lawful. In other words, in the case 
of a doubt concerning only the lawfulness or 
unlawfulness of an action, we may safely follow 
the opinion of a weighty theologian in favour 
of liberty, and may be morally sure that we 
are acting lawfully. Probabilist tendencies are 
found among the Sophists, but the doctrine 
was first clearly defined by the Dominican 
Bartholomew dc Medina in the sixteenth cen- 
tury, and was utilized by the Jesuits. The 
doctrine was attacked as immoral by the Jan- 
senists, and Pascal exposed the system in his 
Lettres provinciates. In later times Alfonso 
de Liguori was the greatest champion of prob- 
abilism. See Casuistry. — Cf. II. C. Lea, History 
of Confession and Indulgences. 

Probability. The probability of a future 
event is the likelihood that it will happen. The 
probability of a statement is the likelihood of 
its truth. To an omniscient being, the idea of 
probability would have no signification; in fact 
the whole theory of probability is based on the 
assumptions that wc are ignorant of some facts 
and aware of others, and that from the facts 
that we know we can reason as to the likelihood 
of the truth of assertions about unknown facts. 
Thus the theory of probability has a subjective 
element, and writers on the subject have dis- 
tinguished between subjective or ‘ moral ’ proba- 
bility, and ‘ mathematical probability an exact 
science, based on certain principles which exclude 
psychological considerations. The mathematical 
theory of probability dates from 1654, when 
certain questions regarding a game of chance 
were investigated by B. I’ascal at the instance 
of the Chevalier de M^r^ (a reputed gamester). 
Analogous problems were discussed by Pascal, 
Fermat, Huygens, De Moivre, the Bcrnouillis, and 


other eminent mathematicians of the seventeenth 
and eighteenth centuries, some of whom published 
systematic treatises on the subject, but the 
classical work is the great Theorie analyiique des 
pTobabilitds of Laplace, published in 1812. This 
author bases the theory on a First Principle, 
which is really a definition, and may be thus 
expressed: ‘ If an event may happen in a ways 
and fail in h ways, and all these ways are equally 
likely to occur, the probability of its happening 
is a : a -f h.’ To illustrate this, consider the case 
when a ball is taken at random from an urn 
containing one black and two white balls; the 
probability that a white ball will be drawn is 
J, for there are three possible events, each equally 
likely, and two of these consist in drawing a 
white ball. This definition has been objected to 
because the phrase equally likely means equally 
probable^ so that the definition involves a logical 
circle. Pcano has proposed to amend the 
definition by omitting the objectionable phrase; 
but apparently this would cut adrift the mathe- 
matical theory from any relation to ‘ moral ’ 
probability. If, however, we are dealing with 
events that can be repeated an indefinitely great 
number of times, and if the ratio of the number 
of favourable cases (when an event of the 
specified class occurs) to the total number of 
trials tends to the ratio previously mentioned 
as a limit, then the connection between the 
mathematical theory and possible application? 
will be established, and we shall have a mathe- 
matical criterion for ‘ equal likelihood ’. Various 
experimental tests of this assumption in simple 
cases have been made by actually carrying out 
a large number of successive trials. K. Pearson 
tossed coins for ‘heads or tails’, and Professor 
Weldon threw a die and recorded the frequency 
with which three or four spots turned up. A 
very distinct approach towards the theoretical 
limit was in each case observed; but it is to be 
noted that the theory of probability, like all 
other mathematical theories, deals with purely 
abstract conceptions, and the real test of its 
value depends on the number and importance 
of the concrete cases in which the conclusions 
derived from its application arc found to agree 
sufficiently closely with the results of experience. 

According to Laplace’s definition, a probability 
amounting to certainty would be measured by 
1. Again, if p denotes the probability that a 
certain event will happen, or that a certain 
statement is true, 1 — /> measures the proba- 
bility that the event will not happen or that the 
statement is untrue. The theory of probabilities 
applies not merely to future events, but to past 
events, provided the latter are supposed unknown. 
The ratio pil — p is sometimes called the 
‘ relative probability ’. It is large if p is nearly 
equal to 1 . 
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From his first^rinciple or definition, Laplace 
deduces logically certain other principles which 
facilitate the calculation of the probabilities of 
compound events. The most important of these 
may be stated thus: ( 1 ) If p and q are the sepa- 
rate probabilities of two mutually exclusive 
events, then p + g is the probability that one 
or other of these events will occur. ( 2 ) If p 
and q are the separate i)robabilitics of two 
independent events, then pq is the probability 
that both will occur. Corollaries: the probability 
that the first will occur and not the second is 
p(l — g), and that neither will occur, (1 — p) 
(1 — g). The theory of inverse probabilities has 
important practical applications. If an event 
has happened which is known to be the result of 
one only of a set of possil)le antecedents A„ 
A 2 , A 3 , , . . whose a priori probabilities arc 
Pi, Pa, p 3 , . . ., and if g^ is the probability that A^, 
if it occurs, will be followed by the observed 
event, then, after the event, the probability 
of A^ being its cause is p,qrlilh*li + + 

+ ••••)* 

When the occurrence of an event whose 
probability is p is associated with a certain 
value V (monetary or otherwise), pV is the 
mathematical expectation associated with it. 
For example, if one is to draw a ball from an 
urn containing a white and h black balls, and 
receive a prize of SLc if a white ball is drawn, 
the expcctalion would be &acl(a -f b). This, 
according to theory, would be an equitable 
payment for the privilege of drawing. II. Ber- 
nouilli applied this theory to his famous ‘ Peters- 
burg Problem ’, and finding the results incon- 
sistent with good sense, he made a distinction 
between mathematical and moral expectation, 
on the ground that the true value of an increase 
of fortune diminishes as the fortune itself in- 
creases. From a particular hypothesis he de- 
duced that the moral value of a probable gain 
is measured by the logarithm of the actual 
value. 

Laplace and others developed the idea of 
moral expectation, and deduced the advantage 
of insuring, and the disadvantage of gambling, 
even if the game is mathematically equitable. 

The mathematical theory of probability has 
been applied with success to determine the most 
probable value deducible from a number of 
independent observations of the same quantity, 
and the probable error in the result; also to the 
interpretation of statistics as bearing on such 
actuarial problems as insurance and life an- 
nuities. K. Pearson and his school have applied 
the theory to problems of biology, in particular 
to the proof of the existence of correlations 
between certain biological characters. The 
correspondence between the known properties 
of gases, and results deduced by the aid of the 


probability-calculus from the theory that a gas 
consists of an immense number of flying mole- 
cules, is a striking confirmation of the exact- 
ness of probability-calculations when very large 
numbers of events are dealt with. 

The weight to be attached to the combined 
testimony of several witnesses, assuming that we 
know the probability that any witness is speaking 
the truth, is a branch of the theory that has 
received some attention. 

Law of Error, — The Law of Error, or of 
Frequency of Error, is thus expressed: y — 
s/tt, where ydx is the measure of the 
probability that in a large number n of obser- 
vations of the same magnitude any error will 
lie between x and x -f dx^ so that nydx will 
be the number of the observations we should 
expect to have that amount of error. Here 
h is a constant, depending on the method of 
measurement or observation employed, and is 
called the precision of the series of observations 
in question. For a given method, h increases 
with n, being proportional to \'n. It can be 
determined by certain rules for any given set 
of observ’ations, provided they form a normal 
series, as they do in most cases when a skilled 
observer makes a series of observations of a 
physical quantity. The law applies only to 
‘ accidental errors ’ which remain after all 
‘ systematic errors ’, such as extension of meas- 
uring-rods due to rise of temperature, have 
been allowed for. The law is due to K. F. Gauss, 
who gave several proofs of its validity, based 
on more or less reasonable assumptions, one 
assumption being that positive and negative 
errors of the same absolute amount have the 
same probability, another, that the most prob- 
able value of a quantity of which a number of 
direct measurements have been made in the 
same way is the arithmetic mean of these. 

The accompanying figure is a graph of the 
function y/iz, and is called the probability 

curve, or curv^e of error. 



The area ompa measures the probability that 
any error lies between 0 and om, and the total 
area between the curve and the a;-axis is unity. 
If M be chosen so that the area ompa is equal 
to half the whole area under the curve and to 
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the right of oa, and therefore = then om, 
whose value is then ===== *4709 /^, is called the 
meduin error* It is such that on the whole 
there will be as many errors greater than the 
median as there are errors less than it. This 
result explains why h is called the precision. 

When a large number of observations do not 
form a normal series, i.e. when the distribution 
of errors is not according to the ‘ law of error % 
there is reason to believe that the errors are 
not merely accidental, and some cause may be 
looked for. This reasoning has been applied 
with effect by K. Pearson and others with 
reference to biometrical observations. 

Bibmograpuy; I. Todhuntcr, A History of 
the Mathematical Theory of Probability from the 
time of Pascal to that of Laplace (1805); J. 
Bertrand, Calcul des probabilite's; E. J. Boudin, 
Legons de calcul des probabilites (1910); II. 
Poincar^, Calcul des probabilites (1890); E. 
Czubcr, Wahrscheinlichkeitsrechnung (vol. i, third 
edition, 1914; vol. ii, second edition, 1910); J. 
Venn, The Logic of Chance; J, M. Keynes, A 
Treatise on Probability (1921). 

Probate, in law, the official proof of a will, 
that is, the proceeding by which it is established 
as the last will and testament of the party whose 
will it professes to be. In England this is obtained 
in the Probate division of the High Court of Jus- 
tice. The original will is deposited in the registry 
of the court and a parchment copy given to the 
executors, with certificate of its having been 
proved. 

Probate, Court of, an English tribunal 
established by Act of Parliament in 1857, to 
which all the powers previously exercised by 
ecclesiastical courts in the granting of probates 
of wills and letters of administration were trans- 
ferred. This court was merged in the Supreme 
Court by the Judicature Act of 1873, by which 
its jurisdiction was assigned to a Probate, 
Divorce, and Admiralty Division. The functions 
of this branch are confined entirely to deciding 
on the authenticity of wills and upon the 
proper persons to whom administration is to 
be committed when no will exists. The practice 
of the court is thrown open to the whole legal 
profession, and its proceedings are otherwise 
assimilated to the courts of common law. 

Probate Duty, a tax imposed upon the gross 
value of the personal property of a person 
prior to 2nd Aug., 1894, and levied by 
means of a stamp upon the affidavit required 
of the person applying for probate (q.v.). In 
respect of deaths on and after that date it was 
superseded by the new estate duty then intro- 
duced. See Death Duties* 

Proboscid'ea, a sub-order of hoofed mam- 
mals distinguished, as implied by this name, 
by the possession of the characteristic proboscis 


or trunk. Of this sub-order the elephant alone 
exists; but there are several extinct animals 
comprised in it, such as the mammoth and 
the mastodon. 

Probos'eis, the name given to the longer or 
shorter flexible muscular organ formed by the 
elongated nose of several mammals. Although 
seen in a modified degree in the tapirs, &c., the 
term is more generally restricted, and applied 
to indicate the flexible ‘ trunk ’ of the elephant. 
It is also given to the projecting mouth-parts 
of some insects, e.g. mosquito and butterfly; a 
protrusible tube at the front end of ncmertine 
woniis, the cvcrsible pharynx of planarians, &c. 

Proboscis Monkey, or Kahau (Nasalis lar» 
vatus)^ a native of Borneo, distinguished par- 



/ ./ 


Proboscis Monkey or Kjhau {Nasalis larvatus) 

ticularly by its elongated nose, its shortened 
thumbs, and its elongated tail. The general 
colour is a lightish red. These monkeys are 
arboreal in habits, and appear to frequent the 
neighbourhood of streams and rivers, congre- 
gating in troops. 

Probus, Marcus Aurelius, one of the ablest 
of the Roman emperors, was born at Simiiurn 
in the year a.u. 232. He entered the army and 
attracted the notice of the Emperor Valerian, 
who raised him to the rank of tribune. On 
the death of the Emperor Tacitus, in 276, the 
army hailed him as emperor, a selection imme- 
diately confirmed by the Senate and people of 
Rome. His chief struggle during his reign was 
to guard the frontiers of the empire against the 
barbarians, a task which he carried out with 
great success both in Europe, Asia, and Africa. 



PROCEDURE 


PROCESS-WORK 


205 


He also settled large numbers of barbarians in 
the frontier provinces, and admitted them to 
his legions; and devoted himself to the making 
of roads and draining of marshes. His skilful 
administration and public virtue did not, how- 
ever, protect him from enmity; and after a 
short reign lie was murdered in a military 
insurrection in 282 . 

Proce'dure, Civil, is the method of proceed- 
ing in a civil suit throughout its various stages. 
In England, when redress is sought by law for 
a civil injury, the injured party brings an action 
against the party whom he alleges to have done 
the injury. The person who raises an action is 
termed the plaintiffs and he against whom the 
action is brought, the defendant; in Scotland the 
terms are pursuer and defender. It is usual 
before the suit is cevnmeneed for the plaintiff’s 
attorney to ae(j[uaint the defendant with the 
demand of his client, and state that unless 
complied with legal proceedings will be insti- 
tuted. Should this not have the desired effect, 
the action is begun as a rule by issuing against 
the defendant a writ of summons, commanding 
him to enter an appearance in court, failing 
which an appearance will be entered for him 
by the plaintiff. When an appearance has 
been entered, both parties to the suit are now 
said to be in court, and judgment may be pro- 
ceeded with. The next stage is the pleadings 
or the statements in legal form of the cause of 
action or ground of defence brought forward by 
the respective sides. The next stage of procedure 
after the pleadings is the issue, which may be 
either on matter of law or on matter of fact, 
where the fact alone is disputed. A matter of 
law is determined by the judges after hearing 
argument on both sides, but an issue of fact 
has to be investigated before a jury (unless a 
jury is dispensed with by consent of parties 
or, where competent, by order of the court), 
and this is denominated trial bij jury. (See Jury 
and Jury Trials.) After the judge has summed 
up to the jury the verdict follows and then the 
judgment of the court; where there is no jury, 
of course, judgment is pronounced by the judge 
after hearing counsel. 

Procellar 'lid SB, the petrel family of birds, 
of which the typical genus is Procellaria, which 
includes not only petrels but also albatrosses, 
fulmars, and shearwaters. 

Process -work is the name given to methods 
of using photography to produce printing sur- 
faces that will yield an unlimited number of 
prints of artists’ work, photographs, &c. Pnxjess- 
work is sometimes understood as comprising 
only line and half-tone block-making for typo- 
graphic printing in monochrome and colour, 
but other photo-engraving methods, such as 
photogravure, machine gravure, collotype, and 


photo-lithography, arc often included under this 
heading, and will be dealt with here. The essential 
steps in process-work are founded on the chemical 
action of light on the silver halides used for 
making the negativ’^e, and on the bichromated 
colloid employed for obtaining the resist, or 
greasy image, on metal or paper; the light either 
rendering the colloid insoluble to a greater or 
less degree in hot or cold water, or making it 
less absorbent of water so that it will take a 
greasy ink applied by a roller. 

Line block - making, for relief printing, is a 
means of reproducing black and white designs, 
drawings, maps and plans, &c., on zinc or occa- 
sionally copper, in a form suitable for printing 
in a printing-press along with ordinary type- 
matter. The original for reproduction should 
be drawn in black opaque ink on white Bristol- 
board, a special drawing-ink being made for the 
purpose and known as process ink, of which 
there are two kinds, fixed and unfixed. The 
former is prepared for drawing in line over 
photographs, the silver image of which can be 
removed by chemical means, leaving the drawing 
intact. The drawing must be firm and have no 
broken or weak lines. The size of the original 
is not very important, but for convenience it 
should be about one-third larger than the repro- 
duction size. Line blocks arc made as follows. 
The original to be reproduced is fixed on the 
copy-board of the camera and illuminated by 
powerful arc lamps, and focused up to the re- 
quired size on the focusing-screen of the camera. 
A negative is made, generally by the old wet 
collodion process or on a special dry plate; this 
negative must reproduce the original like a 
stencil, the white portions of the original being 
shown as opacity and the black design as clear 
lines. This negative is the means by which the 
acid resist is obtained on the metal. The metal 
used is generally zinc, about ^ of an inch thick, 
which is cleaned with fine pumice-powder and 
water to remove any tarnish and grease, and 
then coated with a bichromated albumen, which 
is a mixture of water, white of egg, and am- 
monium bichromate. This composition is made 
to flow over the metal, and then whirled to obtain 
an even film. When dry the metal is placed 
under the negative, film to film, and exposed to 
light under considerable pressure, the light used 
being either daylight or more often that from 
an enclosed arc lamp, as these lamps emit a 
large proportion of the ultra-violet rays to which 
the bichromated film is very sensitive. The light 
passes through the clear portion of the negative 
and renders the film insoluble; the opaque parts 
of the negative stop the light action, and the 
albumen remains soluble. After exposure the 
zinc plate is covered with a thin film of greasy 
ink by means of an ink-roller, placed in water. 
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and carefully rubbed with a pad of cotton-wool 
to help the removal of the soluble parts. After 
development the drawing is seen in black ink 
on the metal surface. This ink resist is warmed, 
dusted with either powdered bitumen or resin 
to strengthen it still further, and again warmed 
to incorporate the powder with the ink. Defects 
having been touched up, the back is painted 
with shellac varnish: the plate is then ready for 
the etching-bath. The etching-mordant is nitric 
acid, which etches away the exposed portions 
of the zinc, the protected parts remaining in 
relief. After the first etch, the plate is removed 
from the etching-bath, washed in water, and dried; 
then warmed again and dusted either with a 
resin known as dragon's blood or with bitumen, 
this being necessary to protect the sides of the 
parts standing in relief from undercutting by 
the acid. The etching is repeated until the re- 
quired depth is obtained. The resist is then 
removed, and the plate is ready for mounting 
and proving. The mounting consists of cutting 
away all surplus metal, and nailing the plate to 
a piece of hard wood, either mahogany or oak, 
to make it type high. The block is now ready for 
the printing-press. 

The half-tone process is a relief method of 
obtaining reproductions of photographs, wash 
drawings, or coloured originals; in fact any 
original showing gradation of tone can be repro- 
duced by this process, and the blocks can be 
used for printing with type-matter. The grada- 
tion is reproduced by breaking the original up, 
when photographing it, into dots of varying 
sizes. These dots can be seen by inspecting a 
newspaper or magazine illustration, when it will 
be observed that the whites and lighter tones of 
the original are reproduced by small round dots 
that permit a considerable amount of wliite 
paper to show, and the lower tones by larger 
dots that gradually assume a square shape, thus 
obscuring a greater area, until in some parts the 
paper becomes almost uniformly covered with 
ink and no dots can be seen. The best type of 
original for reproduction purposes is one made 
on a glossy bromide of silver paper, or drawn 
in a warm black and grey. Many originals are 
specially drawn for reproduction, and considerable 
skill is required to select the correct colours, as 
some colours turn out on reproduction much 
lighter or darker than the originals. Chinese 
white, e.g., reproduces as a grey, but process 
white as a white. Blue-blacks reproduce much 
lighter than they appear, while browns, reds, 
greens, and yellows come out black, unless the 
photographer uses special colour sensitive plates, 
which are too expensive for the ordinary run of 
process-work. The screens used for photographing 
through are formed from plates of glass, each of 
which is ruled with a set of equidistant parallel 


lines. Two such plates are cemented together 
so that their lines are at right angles, thus forming 
a network of small squares. The closeness of the 
ruling depends on the class of work. P'or news- 
paper work it is GO to G5 lines per inch, for 
magazine work 300 to 120 lines per inch, and for 
catalogue and high-class printing IfiO to 200 per 
inch. The screen is held in a special holder con- 
tained in the camera, and adjusted to a calculated 
distance from the sensitive film. The original is 
photographed through this ruled screen, and thus 
appears on the negative as broken up into dots 
of varying sizes. The metal used for making 
the block is copper for fine work, and zinc for 
coarse work such as newspaper or magazine 
illustrations. The sensitive resist used is a 
bichromated fish-glue. The metal is prepared 
and coated as in line-work. After exposure the 
plate is j)laccd in cold water, which dissolves 
away the soluble glue, i.e. the portions under 
the black dots of the negative, while the parts 
where the light has acted remain and form the 
resist. This glue image is dried and subjected 
to considerable heat, which converts the glue 
image into an acid-resisting enamel. The mor- 
dant used for etching copper is perchloride of 
iron dissolved in water to a strength registering 
on a Baum^ hydrometer 35°. The plate is first 
rough etched, and then fine etched. Fine etching 
is carried out by covering the portions that have 
l)een etched sufficiently, generally the darker 
parts of the picture, with an acid resist, and then 
replacing the plate in the etching-bath until 
the required result is obtained. The different- 
sized dots stand out in relief on the finished 
plate. The metal plate when finished is trimmed 
up to the right size and bevelled round the 
edges. Holes are drilled in the bevel to receive 
the nails that hold it to the wooden support. 
A smooth surface i)apcr is used for printing fine- 
screen half-tone blocks. Coarser blocks can be 
printed on a commoner kind of paper, with loss 
of gradation. Line blocks may be printed on 
paper of any quality or surface. 

T'he three - colour process is an extension of 
the half-tone process, applied to the facsimile 
reproduction of coloured pictures, &c. In what 
is known as the direct process^ the original is 
photographed through the half-tone screen on 
three colour-sensitive dry plates. The first 
negative is taken through a blue filter, the 
second through a green filter, and the third 
through a red filter. The plates (which are 
known as panchromatic) and the colour-filters 
are very accurately adjusted for the process. 
The function of the red, green, and blue filters, 
which are placed in front of the lens, is to absorb 
any light to which the plates are sensitive other 
than that required to make the respective records. 
The three plates are etched as described for half- 
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tone etching, the dCcher requiring to have a good 
knowledge of colour to obtain correct colour 
results. The blocks are printed in the colours 
complementary to the colour-screens used for 
taking the negatives, the block made from the 
blue record negative being printed in yellow, 
that from the green in magenta, and that from 
the red in blue-green. 

In the indirect method three continuous tone 
negatives are made through the three colour- 
screens, no half-tone screen being used at this 
stage. From these negatives, positives are 
made on suitable dry plates, and from these 
positives, screen negatives. This method is 
employed when photographing away from the 
process studio, when it is not possible to 
use the half-tone screen. Often a fourth 
printing-plate is used, which is printed in black 
or grey. 

Photogravure is an intaglio method of repro- 
duction; that is, the printing surface is sunk 
beneath the general surface of the plate. It is 
one of the oldest branches of photo-engraving. 
A continuous tone negative is made of the 
original, and from this a positive is obtained 
either by the carbon process on glass, described 
later, or on an ordinary dry plate. The polished 
copper plate is cleaned and grained. The grain 
is deposited on the copper by shaking up finely 
powdered bitumen or resin in a speciaUy con- 
structed box known as a ‘ dusting-box ’, and 
allowing it to settle on the copper. The dust 
is fixed to the plate by heat, and acts as a resist 
to the etching-mordant. Small points are formed 
over the plate, and act as a mesh to entangle 
the ink when printing on paper. Between the 
points the depth of the etching varies in pro- 
portion to the gradation of tone shown on the 
original. To obtain the resist a print is made 
from the positive on a bichromated gelatine 
film containing a finely ground pigment, and 
held on a paper support; such a film is known 
as a carbon print. It is by this process that 
the original positive also can be made. After 
exposure to light the bichromated film is soaked 
in cold water, laid face downwards in contact 
with the grained surface of the copper plate, 
and put aside for a short time before developing. 
The plate is immersed in hot water, when the 
paper support can be pulled away, leaving the 
film adhering to the plate. After the removal 
of the paper the water is heated and dissolves 
away the gelatine that has been more or less 
unaffected by light, as in the lighter tones. 
After development the highest lights of the 
original picture are represented by the greatest 
thickness of gelatine, the half-tones by inter- 
mediate thickness, and the shadows by a thin 
skin. When dry, the back and sides of the 
plate are protected with an acid-resisting var- 


nish, and it is then ready for etching. The 
etching-fluids consist of varying strengths of 
perchloride of iron. The gelatine film resists 
the mordant in proportion to its thickness; 
the thinner the resist the greater the depth 
of etching. The dark tones of the original are 
etched in a strong solution of perchloride of 
iron, and the lighter tones in a weaker; con- 
siderable skill is necessary to know when to 
transfer the plate being etched from one bath 
to another so as to retain correct gradation. 
The resist is now removed and the plate carefully 
cleaned, the edges being rounded to prevent 
them cutting the paper when printing, and also 
to give the pljite-mark characteristic of most 
intaglio methods. To protect the delicate 
surface of the plate it is given an electrolytic 
deposit of iron. Photogravure plates are proved 
by hand, such proving being a trade by itself. 
To obtain proofs the plate is warmed, ink is 
forced into the hollows by means of a pad of 
coarse canvas, the surface ink is wiped away, 
and the margins carefully cleaned. Damped 
paper is placed on the plate, backed with soft 
blanketing, and then passed through a copper 
plate press, somewhat like a household mangle, 
but fitted with steel rollers instead of wooden 
ones. The proving requires artistic skill to 
obtain the best results from the plate. Photo- 
gravure is extensively employed for making 
copies of famous works of art, an application 
for which it is eminently suited. 

Machine gravure is somewhat like photo- 
gravure, but the working is more mechanical. 
The grain is replaced by a network of lines 
crossing each other and forming minute squares. 
This process has important commercial appli- 
cations — for the production of illustrations in 
magazines, catalogues, and newspapers. The 
type-matter can be etched on the same metal 
as the illustrations, the printing being done in 
specially constructed power-driven presses. The 
working details arc almost the same as in the 
process just described, except that the network of 
lines is obtained by printing from a cross-line 
screen with transparent lines on the bichro- 
mated film, the picture positive being printed 
over the screen. The exposed films are trans- 
ferred to a copper cylinder (which may weigh 
2 cwt.) together with any type-matter, the 
etching being carried out as for photogravure. 
For printing, the cylinder is fixed on the press 
and inked fronx below with a spirit ink applied 
by means of a roller revolving in an ink-duct, 
the surface ink being removed by a steel blade 
(known as a doctor), which passes horizontally 
across the revolving cylinder. The paper is 
drawn between two cylinders, one of which is 
the printing cylinder, the other supplying the 
pressure; this pressure causes the ink to be 
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drawn out of the printing depths and deposited 
on the paper. 

Photo-lithography is a photographic method 
of obtaining the greasy image on lithographic 
stone or metal (see Lithography), This greasy 
image can be printed from a line or half-tone 
negative by the method which is used for making 
line blocks; no etching, however, is necessary. 
The metal used is a thin sheet of zinc or alu- 
minium that has been grained in a special 
machine to make the surface receptive of water. 
After the plate has been exposed and developed, 
it is dried and covered with a thin coating of 
gum, when it is ready for printing in the press. 
Another means of obtaining the greasy image 
is to print the negative upon a paper coated 
with bichromated gelatine, which after exposure 
to light is rolled up with a special transfer ink, 
and then developed in water, the exposed parts 
retaining the ink. This ink image can be trans- 
ferred to metal or stone. 

These metal plates are now mostly printed 
by the rubber offset press. The metal plate is 
tightly drawn round a steel roller that revolves 
against another cylinder round which is stretched 
a rubber sheet. Each revolution of the cylinders 
leaves an offset of the ink on the rubber sheet, 
from which it is transferred to the printing- 
paper. Offset is the latest method of repro- 
duction, and it would appear that there is a 
big future for the process, which will print 
half-tones on almost any surface of paper, 
however rough. Tin printing has been done 
for many years by offset. 

Collotype is a surface-printing process some- 
what akin to lithography (q.v.), the action of 
light replacing the handwork of the artist, and 
gelatine, from which impressions are taken in a 
greasy ink, replacing the stone. Gelatine has 
an open cellular structure, and can absorb water. 
On the addition of ammonium bichromate to the 
gelatine and subsequent exposure to light, the 
gelatine cells harden in proportion to the light 
action, which is controlled by the densities of the 
negative; the weaker the light action, the greater 
the absorption of water. A collotype plate after 
exposure represents the original in a selective 
reticulated grain; the closer the grain, the greater 
the amount of ink deposited. The printing-plate 
is prepared by coating thick sheets of glass with 
a hot solution of bichromated gelatine, which 
is then dried by heat in a special oven, and when 
dry is exposed to light under the negative. After 
exposure the film is well washed in running water 
to fipee the gelatine from the bichromate salts, 
and again dried in the air. To prepare for proving, 
the plate is soaked in water, and after soaking 
is treated with a mixture of water, glycerine, and 
ammonia, which after a time is dabbed off, when 
the plate is rcfidy for proving. The proving is 


done in a special press somewhat like a litho. 
press, the pressure being applied by the action 
of a scraper under which the plate and paper are 
passed; these presses are either power- or hand- 
driven. 

This process is also used for obtaining the 
key, or foundation printing, in chromo-lithog- 
raphy (q.v.). By varying the proportion of 
the sensitizer, and by the addition of calcium 
chloride and potassium ferricyanide to the gela- 
tine, the grain is somewhat enlarged, and it is 
possible to pull proofs from the plate on special 
transfer paper; these transfers are then trans- 
ferred to stone or metal, and thus save a con- 
siderable amount of hand work. This process 
produces results of a very smooth quality, and is 
used for the reproduction of old documents and 
illuminated manuscripts, pastel, crayon, pencil 
sketches, and coloured originals. It also affords 
a means of imitating at a cheap rate photographic 
prints, many picture post cards being produced 
by collotype. The process is not much worked 
in England on account of the uncertain climate, 
its successful working being dependent on an 
even temperature and constant climatic condi- 
tions. — Bibliography: S, II. Horgan, Photo- 
engraving Primer, W. Gamble, Line Engraving; 
T. W. Lascellcs, Engraving; H. O. Klein, Three- 
colour Photography, 

Procida (pro 'chi-da; ancient Prochyta), an 
island on the west coast of Southern Italy, lying 
nearly midway between the Island of Ischia and 
the coast of the province of Naples, It is about 
ti miles long and 1 mile broad, of volcanic origin, 
flat in surface, and of comparatively irregular 
coast-line. The principal town is Procida, or 
Gastello di Procida, which has a harbour, a castle, 
and a royal palace. Tunny and sardines are 
caught in adjacent waters. Pop. (town), 4600. 

Proclamation, Royal, a public notice made 
by the sovereign of a country to his subjects, 
concerning any matter which he thinks lit to 
give notice about. Proclamations consist of an 
authoritative announcement of some great event 
affecting the state, and are issued on ihe accession 
of a new sovereign or on the declaration of war. 
In normal times proclamations are issued in this 
country for the summoning, prorogation, and 
dissolution of Parliament. A royal proclamation 
must be issued under the Great Seal. By statute, 
royal proclamations are only binding when they 
do not contradict existing laws or tend to establish 
new ones. 

Proclus, a Neo-Platonist, born at Byzantium 
in A.D. 412, died at Athens in 485. He was edu- 
cated at Alexandria and Athens, and became 
familiar with all branches of philosophy and the- 
His system aimed at the widest compre- 
hensiveness. He not only endeavoured to unite 
all philosophical schemes, but made it a maxim 
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that a philosopher tshould embrace also all reli* 
gions by becoming infused vdth their spirit. In 
his writings he professes to return to Plato, and 
to bring down Neoplatonism from the misty 
heights to which it was raised by Plotinus. 
He was a violent opponent of Christianity, and 
composed hymns in honour of the pagan deities 
of Greece. His extant works include a Sketch of 
Astronomy^ in which he gave a short view of the 
systems of Hipparchus, Aristarchus, and Ptolemy; 
The Theology of Plato; Principles of Theology; and 
a Life of Homer. 

Proconsul and Propraetor, in the Roman 
system of administration, a consul or proctor 
whose command (or imperium) was prolonged 
for a particular puqjose after his demission of 
office. In course of time the terms came to be 
applied to any one who was entrusted with some 
special service, and with magisterial authority 
for the purpose of performing it. Proconsuls and 
propraetors were generally men who had been 
consuls or praetors, but were not always so. 
There were four varieties of proconsul; (1) A 
distinguished statesman, formerly consul, ap- 
pointed for a si)ecial duty. (2) An individual, 
who had never been consul, was sometimes 
created pro(ionsul to be sent on some important 
mission. (3) A consul occasionally had his 
imperium prolonged, in order to complete some 
undertaking he had commenced. (4) A consul 
appointed after his tenn of ollice to the govern- 
ment of a province. The proconsuls under the 
Republic had no authority within the walls of 
Rome, and they lost their imperium on entering 
the city. Under the Empire the emperor was 
always invested with proconsular authority. 

Procopius of Caesarea, a Byzantine historian, 
a native of Caesarea, in Palestine, where he is 
supposed to have been born about a.d. 500. He 
first attracted the notice of Bclisarius, who ap- 
pointed him his secretary; and about the year 
541 he was appointed by the Emperor Justinian 
a senator and afterwards (502) prefect of the city. 
He died at Constantinople about a.d. 505. His 
works are a History of his Own Times and a 
history of the edifices built or repaired by 
Justinian, A scandalous chronicle of the court 
of Justinian, entitled Anecdotal has also been 
attributed to him by some writers. Many 
interesting passages from this work figure as 
foot-notes to Gibbon’s Decline and Fall, 

Procrus'tes (‘the Stretcher’), the surname 
of a robber of ancient Greek legend named 
Polypernon, or Damastes. He had two beds, 
one short and the other long, and boasted that 
they would fit everybody. If his victims were 
too short for the bed, he stretched them to 
death, while if they were too tall, he cut off 
their feet or legs. Theseus served him in the 
same way, 
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Procter, Bryan Waller, British poet and prose 
writer, bom at Leeds 1787, died in London 
1874. He was educated at Harrow, where he 
was the school-fellow of Byron and Peel. His 
first published work was entitled Dramatic 
Scenes and other Poems ^ and appeared in 1819 
under the pseudonym of Barry Cornwall, which 
remained Procter’s pseudonym in his future 
writings. This volume being well received, he 
published shortly thereafter A Sicilian Story and 
Marcian Colonna. In 1821 he produced a tragedy, 
Mirandolay which was performed with great 
success at Covent Garden. Procter also wrote 
several other books of poetry and a variety of 
prose works, the most interesting of these latter 
being a Memoir of Charles Lamby of whom he 
was an intimate personal friend. Proctet'’s poems 
exhibit much delicate grace and refinement, but 
have never attained great popularity. He was 
called to the Bar in 1831, and for many years 
held the post of a commissioner in lunacy, which, 
however, he resigned in 1860. 

Proctor, Richard Anthony, British astrono- 
mer, born at Chelsea in 1837, died in New York 
in 1888. Educated at King’s College, London, 
and Cambridge University, he devoted himself 
specially to the study of astronomy. In 1881 he 
founded a scientific journal called Knowledge^ 
which for some years had a considerable circula- 
tion. Ills works include; Saturn and its System, 
Handbook of the Stars, Half Hours with the 
Telescope, Half Hours with the Stars, Other 
Worlds than Ours (a very popular work). Light 
Science for Leisure Hours, The Transits of Venus, 
The Cycloid and Cycloid Curves, several Star 
Atlases, The Universe of Stars, The Moon, and 
The Poetry of Astronomy. 

Proctor (from the Lat. procurator), one who 
acts for another. The name was formerly applied 
to a person who in the ecclesiastical and admir- 
alty courts in England performed the duties of an 
attorney or solicitor. The proctors were formerly 
a distinct body, but any solicitor may now 
practice in these courts. The king’s proctor is a 
Crown official charged with the duty of con- 
serving the public interests in certain classes of 
private lawsuits. He intervenes in actions of 
divorce and nullity of marriage if he has reason 
to suspect collusion or fraud. In the Universities 
of Oxford and Cambridge the proctors are two 
officers chosen from among the masters of arts, 
whose office is to preserve discipline. 

Proc'urator, among the ancient Romans, a 
provincial officer who managed the revenue of 
his province. In some of the small provinces, or 
in a part of a large province, the procurator dis- 
charged the office of a governor, and had the 
power of punishing capitally, as was the case 
with Pontius Pilate in Judsea, which was attached 
to the province of Syria, 
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Procurator-fiscal, in Scotland, an officer high, despite the fact that all the carbon of the 
appointed to act as the public prosecutor in fuel does not pass out in a combustible form, 
criminal cases before the sheriff, magistrates, or That part of the carbon which passes away as 
justices of the peace belonging to his district, carbon dioxide has already given up its heat to 
He is allowed to practise privately as a lawyer serve the useful purpose of keeping up the 
also. When information of a crime committed temperature of the bed of fuel. After passing 
within a procurator-flscars district has been from the generator the gas is washed to remove 
laid before him, it is his business to ascertain the objectionable materials before it is led away for 
truth of the charge, to obtain a warrant for the use. In some types of producers, such as the 
apprehension of the accused, to see that the war- Mond plant, by-products arc recovered fiom the 
rant is carried out, and in general to do whatever gases. 

else is necessary to protect the innocent, and Gas producers may be divided into groups 
bring the guilty to justice. All precognitions of according to the manner in which the steam and 
witnesses arc taken by him before the sheriff or air are sent through the fuel, and also according 
sheriff-substitute of the district. The procurator- to the type of fuel used, whether bituminous or 
fiscal has also, in conjunction with the sheriff, not. 

to discharge the duties of a coroner in making Presmre Producers , — In this type of plant the 
investigations with regard to persons who are air is drawn into the producer by a stream of 
suspected to have died from 
other than natural causes. 

Producer -gas, the name 
given to that mixture of gases 
which is obtained when air or 
steam or the combination of 
both in various proportions is 
passed through a column of 
broken fuel which has been 
raised to incandescence. The 
combustion processes which 
take place are used to pro- 
vide the heat required to 
raise the temperature of new 
supplies of fuel. When air 
comes into contact with the 
hot coke, anthracite, bitu- 
minous coal, wood - chips, 
sawdust, or whatever com- 
bustible material is used, complete combus- steam issuing from a jet. The steam is generated 
tion takes place and the carbon of the fuel is in a separate boiler, and is passed under pressure 
burned to form carbon dioxide. This gas in its to the nozzle. The calorific value of this gas is 
progress up through the thick bed of fuel unites about 130 to 150 British Thermal Units per cubic 
with more carbon and forms carbon monoxide, foot. The quality of the gas can be kept the same 
When the steam strikes the incandescent mass throughout the whole period of working. The 
it is decomposed, and the hydrogen which is gas is led aw'ay to a gasometer, w’here it is stored, 
released passes out from the producer with the It is usually arranged tliat the fall in the gaso- 
other gases. In composition producer-gas varies meter is used to operate the steam-valve to 
widely because of the different proportions of restart the generator. The steam-boiler, pro- 
air and steam used in its preparation, but the ducer, scrubber, drier filled with sawdust, and 
gas contains all the carbon of the fuel in the form gasometer are shown in order in the illustration 
of carbon monoxide or dioxide. Other gases of a Dowson type of plant . An objection to this 
present are hydrogen, methane, and nitrogen, type of plant is that the producer is under pres- 
The proportion of carbon monoxide can be sure, and leaking joints may be the cause of 
increased and of dioxide diminished by in- considerable escapes of the gas, which contains 
creasing the depth of the bed of fuel. One factor a large proportion of carbon monoxide, a veiy 
of considerable importance in the improvement poisonous substance. 

of the efficiency of a gas producer is the manner Suction Gas Producers are generally supplied 
in which the waste heat from the generator and with fuel of the non-caking type, such as anthra- 
gas-pipes is utilized to pre-heat the air and cite and coke, separate or mixed. The air and 
generate the steam which are used in the pro- steam are, in this tyf)c of plant, drawn through 
cess. The efficiency of a gas producer is very the fuel bed by the suction produced on the first 
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stroke of the gas-en;?me cycle. The reactions take 
place momentarily, with time intervals between 
them, depending on the demands for gas by the 
engine. When the engine is governed l)y a * hit- 
and-miss’ type of gear (see Intemal-cornbustion 
Engine)^ the demands for gas occur at irregular 
intervals. If the engine has been running light 
for some time and full load is suddenly applied, 
the fuel may have cooled down to a temperature 
too low to produce a gas of sufheieni calorific 
value, and the engine may shut down. 

Such actions were common in the early 
days of development of this type of 
plant, but are not so common now 
when plants have been so much im- - 
proved in design. The illustration 
shows a National suction gas producer 
in section. The fuel is introduced 
through the hopper, which is provided ^ 

with a cover as well as a rising and ^ 

falling base plate. By the use of this ^ 

hopper there is very little escape of 8 ^ 
gas into the atmosphere during the 
charging operation. Full advantage i 
is taken of waste heat for the produc- 
tion of steam and raising the temper- ^ 

ature of the air before it enters the ^ 

generator. The gas is w’ashed free 
from dust in the scrubber, where it ^ ^ 
niwets with water falling through coke. rf—. 
The gas after washing is passed through ' ; 
an expansion-box before passing to ^ 

the engine. The producer is started t 
by means of burning wood, shavings, 
or oily rags, and the gas is drawn off 
through a by-pass pipe by means of a 
fan. The producer is then closed up 
and coke or anthracite introduced 
through the hopper. A test-cock is 
provided at which the combustible i.H 

properties of the gas may be tested by inlet. ^ 
the application of a light. When a 
combustible gas is produced, the by-pass pipe 
is closed off and the gas-engine started. 

A good suction gas producer uses J Ib. to 1 lb. 
of anthracite or 1 lb. to If lb. of coke per brake 
horse-power hour, the lowest figures being 
obtained with the largest plants. A general 
average composition of suction gas is: hydrogen, 
15*5 per cent; methane, 1*2 per cent; carbon 
monoxide, 20*0 per cent; carbon dioxide, 7*0 per 
cent; oxygen, 0*5 per cent; and the remainder 
is nitrogen. The calorific value is about 125 to 
135 British Thermal Units per cubie foot. Much 
experimental work has been done in connection 
with the application of suction gas plants to 
motor-boats and motor-cars, and their use in such 
work should show a considerable increase in the 
future. 

Situminous-ftiel Gas Producers , — This fonns a 


most important division of gas producers in 
w^hich the cheap bituminous fiiels can be used for 
gas generation. The difficulty experienced in 
designing plant of this type is to make pro\dsion 
for the eliniination of the tar. In the suction 
tyi>e of plant the difficulties have been very 
considerable but have been largely overcome. 
One method of dealing with the tar is to destroy 
it by keeping the fuel at a very high temperature; 
another solution is to take away the gas from the 


National Suction Gas Producer 

I, Hopper. 2, Fuel. 3, Scrubber. 4, To gas engine, 5 , Water 
supply. 6, Expansion-box. 7, 'I’est-cock. 8, Vaporizer, g, Air 
inlet. 10, Air and steam. 


generator at some part of the fuel bed where the 
temperature is high and thus where the presence 
of tar is unlikely. In this type of producer it is 
common to introduce the air and steam both 
above and l>elow the fuel bed. The fuel consump- 
tion is about If lb. of coal per brake horse-power 
hour. 

Mond Gas Plant was designed to make possible 
the recovery of the nitrogen content of the fuel 
as ammonia. For the achievement of this pur- 
pose a large excess of steam is passed through 
the fuel, and has the effect of keeping the tem- 
perature low enough to prevent the decomposi- 
tion of the ammonia. The gas is washed with 
water to make it free from tar, and is passed to 
lead -lined towers, where ammonium sulphate 
solutions with an excess of sulphuric acid are 
used to remove the ammonia from the gas. With 
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very large plants using fuels rich in nitrogen the 
gas may be obtained practically free, owing to 
the large sums obtained for the ammonium 
sulphate. It has been demonstrated that gas of 
a ealorihc value of 185 to 150 British Thermal 
Units per cubic foot can be prodiicjed at a cost 
as low as twopence to threej)eiice per 1(K)0 cubic 
feet with even sniall plants. The equivalent heat 
contents would be obtained from a city supply 
at sevenpence threefarthings to elevenpence 
halfpenny per 1000 cubic feet. In many indus- 
trial districts Mond gas is produced in large 
stations and distributed to the local works 
through street mains. 

Bibliography: J. E. Dowson and A. T. 
Lart-er, Producer Gaai V. B. Lewes, Liquid and 
Gaseous Fuel; H. E. Wimperis, The Internal 
Combustion Engine* 

Production, Cost of. Economists draw an 
important distinction between the mmey cost 
of production and the real cost of production. 
The former is the factor on which the conditions 
of supply chiefly depend, and is the only cost 
of production of which the business man takes 
account. For the production of any commodity 
certain quantities of labour, capital, and land, 
or raw material, are required; these are called 
the agents of production. Each of these agents 
costs something, and the cost of production of 
any commodity consists of the sum of the prices 
that have to be paid to the agents in order to 
produce it. No one will produce an article if 
he knows beforehand that its cost of production 
will be greater than the price for which he can 
sell it. On the other hand, if the cost of pro- 
duction of anything is very much lower than 
its market price, many people will rush to pro- 
duce that thing, in order to pocket a substantial 
profit, and this will go on until the increased 
supply has caused the pric^ to fall. The price 
of any commodity tends, therefore, to equal its 
marginal cost of production as measured in 
terms of money. There are, however, excep- 
tional cases in which this relation is modified. 
Wool and mutton, for instance, are joint pro- 
ducts; neither can be produced without the 
other, and we cannot say that a rise in the 
price of wool will cause an increase in the supply, 
unless we know what is happening to the price 
of mutton. In these cases, it is only true to say 
that the sum of the prices of joint products will 
tend to equal the sum of their costs of production. 

The teal cost of production of any commodity 
consists of the efforts and sacrifices involved in 
making it. The relation, however, between these 
efforts and sacrifices and the money costs of 
production is very difficult to determine. The 
wages of labour, in general, cannot be expected 
to vary directly with changes in the mental or 
physical strain involved in work; nor the rate 


of interest to vary directly with the sacrifice 
involved in saving. The real cost of production 
which the price of a commodity measures is not 
absolute, but comparative. The prices of the 
factors of production tend to equal the prices 
which they could hav^e secured in producing 
other commodities. It is thus the sacrifice 
involved in doing without other commodities 
that is measured by the money costs of a com- 
modity at the margin of production. 

Professions, and How to Enter Them. 
Parents who decide to place their sons and 
daughters in one of the learned professions 
must, under modern conditions, be prepared 
to keep their children at school till the age 
of at least sixteen or seventeen. While at 
school the boy or girl should be entered for 
such examinations as the Oxford and (Cam- 
bridge school examinations, or the leaving- 
certificate examinations of the Scottish Educa- 
tion Department, or the examinations of the 
Board of Education in Ireland. Success in 
these examinations is not only a test of general 
ability, but jiavcs the way for entrance into 
practically every profession. In all professions 
there is now a preliminary examination, and 
the certificates procured at school generally 
exempt from this examination. The easiest 
way of determining the exact requirements for 
entrance is to write to the university or other 
institution to which it is proposed to send the 
pupil, asking for details and dates of their 
entrance examinations. 

The Church , — It need hardly be emphasized 
that the taking of holy orders is a supreme 
step in a man’s life, whereby he dedicates him- 
self not to a career but to a vocation. Intensity 
of conviction and religious fervour will naturally 
play a large part in the choice, but physical 
fitness and suitability must not be neglected. 
In all the larger denominations the necessity of 
a good university education is increasingly 
stressed, and while it is not absolutely essential 
to possess a degree, it is highly desirable. For 
most of the greater denominations about six 
years’ study is necessary, roughly three years 
in an arts faculty and three in divinity. The 
cost varies, but outside of Oxford and Cam- 
bridge the fees would amount to about £20 per 
session. In some of the smaller denominations 
there is exacted a standard of education not 
quite so severe as that demanded by a univer- 
sity degree. Many of the Churches are liberally 
endowed in respect of bursaries for students, and 
by this means substantial help is given towards 
the cost of living. 

The Law: (1) The Barrister , — It may be 
safely asserted that in no profession does native 
ability count for so much. The prizes are great, 
and the disappointments are many. Quickness 
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of brain, alertness to seize upon points, a wide 
general culture coupled with considerable inten- 
sity of knowledge, are great factors in success. 
In England and Wales the method of admission 
to the Bar is as follows: Every applicant pro- 
cures first from the Inns of Court (The Inner 
Temple, The Middle Temple, Lincoln’s Inn, 
Gray’s Inn) a form of admission. He must 
have passed a preliminary examination as m(^n- 
tioned above. On admission, he pays stamp 
duties and fees amounting to rouglily £40. His 
next step is to ‘ keep ’ twelve terms (four terms 
per annum) by dining in Hall six nights in each 
term. He must further pay a deposit of £100 
(£50 at Lincoln’s Inn or Gray’s Inn) unless he 
has resided for two years at a recognized uni- 
versity or is a member of the Scottish or Irish 
Bar. Meanwhile, he is ‘ reading for the Bar 
i.e. for the examination for call to the Bar, 
which is ill two parts. On actual call he must 
reckon on a payment in stamp duties and fees 
of about £100. Applicants for the English Bar 
should write to the Director of Legal Studies, 
Lincoln’s Inn. 

In Scotland practically all intending aspirants 
take a degree in arts and a b.l. or an ll.b at 
a Scottish university. They arc thus absolved 
from the examinations in (1) general knowledge 
and (2) legal knowledge. Having satisfied the 
Faculty of Advocates in these two branches, and 
having propounded and defended a thesis, the 
candidate is admitted or rejected by a ballot 
of members of the faculty. Fees for admission 
amount to nearly £500. Full information is to 
be had from the Clerk of Intrants, Advocates’ 
Library, Edinburgh. 

In Ireland every candidate for admission to 
the Bar must obtain a ‘ memorial ’ from a 
practising barrister of not less than six years’ 
standing. This ‘memorial’ testifies that the 
candidate is a fit and proper person for admis- 
sion. In addition to the preliminary examina- 
tion, he must attend lectures for tlircc years, 
i.e. one year at Trinity College, Dublin, and 
two years in King’s Inns. Fees in all amount 
to about £200. 

(2) The Solicitor , — Admission to practise in 
England and Wales is conferred by the Master 
of the Rolls through the Law Society. In addi- 
tion to the preliminary, there is an intermediate 
and a final examination, undertaken while the 
student is serving under articles with a firm of 
solicitors. (The stamp duty for articles is £80, and 
a premium which may amount to £100 or up- 
wards.) The term of service is five years, which 
is reduced in the eases of university graduates 
to three years. Fees for examination and for 
final admission to the Roll of Solicitors amount 
to about £70. 

In Scotland the function of solicitor is dis- 


charged by a writer to the signet (W.S.), a 
solicitor to the supreme courts (S.S.C.), or by 
a law agent. For information on law agents’ 
examinations application should be made to the 
Clerk to the Examiners of Law Agents, 8 Albany 
Street, Edinburgh. It should be noted that the 
W.S. Society, Edinburgh, holds its own examina- 
tions. The examinations follow closely those of 
the English systems, and the period of indenture 
is the same as for England. Fees for admission 
run from £60 to £100. 

In Ireland the right to practise is conferred 
by the Irish Incorporated Law Society, whose 
requirements arc similar to those in force in 
England and Scotland. 

Medicine , — Entrance to the medical profession 
is controlled by the General Council of Medical 
Education. The duty of this body is to keep a 
register of qualilied medical men and women, to 
maintain and control the educational standards 
and curricula, to act as a disciplinary body for 
the profession, and to publish the British Phar^ 
mncopocia. Students of medicine register with 
this body at an .age not less than seventeen. 
Prior to registration they are required to have 
passed .a ‘ matriculation ’ examination in general 
education, and in addition an examination in 
elementary chemistry and physics at a univer- 
sity, or by a licensing body recognized by the 
General Medical Countdl. After registration the 
course of study extends to a period of at least 
live years at a recognized medical school. In 
most instances the whole professional training is 
undertaken at a university and at the hospitals 
in the city where the university is situated. In 
some cases part of the training only is provided 
at the medical school, clinical study having to 
be prosecuted elsewhere. It is dillicult to state 
generally the fees payable for a full medieal 
course in varying centres, but £250 for the full 
course would be a moderate estimate. On gradu- 
ating, the young doctor is required to register 
as a medical practitioner under the General 
Medical Council, and becomes subject to its 
regulations. 

Dentistry is a good example of a profession 
which, within recent years, has made enormous 
progress in status, clficiency, and professional 
standards. The preliminary examinations for 
registration are now the same as for medicine, 
and every student must register with the General 
Medical Council. The intending dentist, to pro- 
cure the licence in dental surgery, may pass an 
apprenticeship under a qualified dental surgeon 
(involving a premium of £50 and upw'ards), and 
study for two or more years at a recognized 
dental school. He may preferably take the 
whole course at the dental school. He takes 
his first professional examination at the end of 
two years, and his final examination at the 
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close of his course in the dental school. The 
fees for these courses may be estimated at from 
£100 to £150. 

Teaching Profession. — The profession of teach- 
ing is now much more attractive than it was 
before the European War, the experiences gained 
in which taught the community the necessity 
of having a well-educated nation. 

The highest branch of teaching exists in the 
universities, for which distinctive academic 
success is necessary. Aspirants for academic 
work must look forward to a period of at least 
live years’ study. 

The aim of all educational bodies is to secure 
that as large as possible a number of teachers 
shall have received a university education. 
Courses are arranged between the universities 
and the training-centres for teachers, by which 
it is possible to study for a university degree 
and at the same time take professional training. 
For elementary teaching it is not essential to 
possess a degree, and the whole period of study 
(two years at least) is concentrated upon work 
at a training - centre. County councils and 
education authorities make generous provision 
in scholarships for the intending teacher, and the 
fees payable for the courses of instruction do not, 
as a rule, exceed £10 per session. 

For secondary teaching the possession of a 
good honours degree in arts or science or its 
equivalent is essential. Here it is best to con- 
centrate wholly on university work, generally 
for at least three years, and subsequently to 
spend a year on purely professional training. 
Fees for the university courses should, except 
In the cases of Oxford and Cambridge, be reckoned 
at from 20 to 30 guineas per session. 

Recognition of the successful completion of 
training is made by the Boards of Education in 
England and Ireland and by the Education 
Department in Scotland by the issue of certifi- 
cates, whereupon the teacher is qualified as a 
* trained certificated teacher ’. 

For teaching in the public schools professional 
training is not absolutely necessary. Here the 
prospects are somewhat uneven, much depending 
on the standing of the school. The work of a 
residential master in a large public school is of 
an onerous nature, and none should undertake 
it who are not genuinely fond of boys, or who 
are unprepared to enter into all the varying 
activities of school-life. 

The Civil Services, — In the Higher Civil Ser- 
vices a good honours degree is necessary. Posts 
in the Home Civil Service, the Indian Civil 
Service, Eastern Cadetships, and the Consular 
and Diplomatic Services are gained as a result of 
competitive examinations of great severity. For 
these wide general knowledge in addition to 
intensity in a few subjects must be obtained. 


In the various branches of the Civil Service for 
which the same standard of knowledge is not 
requisite, the competition is equally great. Can- 
didates for the above services and for second- 
division clerkships, income-tax surveyorships, 
and posts of a like nature should apply to the 
Secretary, Civil Service Commission, Burlington 
Gardens, London. Notification of examinations 
is made in the public press. For success in these 
examinations it is necessary to have specialized 
coaching, provision for which i 9 made in prac- 
tically all the larger centres at a moderate cost. 

The rates of pay in the various branches of 
the Civil Service while not high, arc nevertheless 
fairly attractive. In the ordinary way the salary 
rises automatically to a settled maximum; 
seniority, however, is not the only element in 
promotion, and inefficiency may debar an 
automatic increment. 

For those desirous of serving under the British 
Government in overseas territories, applica- 
tion should be made to the Appointments 
Secretary, The Colonial Oflice, London, who will 
supply a booklet giving full details of possible 
situations. See Civil Service^ Indian Civil 
Service. 

Engineering and Allied Professions. — It is 
difficult to advise a young man about the best 
way of entering the engineering profession 
unless one knows all the circumstances of his 
education, aptitudes, and his possible associa- 
tions with engineering concerns. No hard-and- 
fast rule regarding any part of his training can 
be laid down, and he would be well advised to 
consult members of his family or friends who are 
in the profession before taking any decisive step. 
Theoretical training of a fairly high standard 
must be obtained as well as a thorough knowledge 
of wrorkshop processes if success is to be attained. 
The order in which the training should be ob- 
tained has always been the subject of contro- 
versy, but the embryo engineer should arrange for 
his entry to an engineering works before he 
starts his classes. It is perhaps the best thing to 
take the classes requisite for the intermediate 
examination for his bachelor of science degree 
or his diploma before he actually starts his 
practical work. There are many engineering 
schools of first rank in the country, among which 
the leading ones are the Imperial College of 
Science and Technology in London, the University 
of Cambridge, the Municipal College of Technol- 
ogy and the Owens College of the Victoria Univer- 
sity of Manchester, the University of Glasgow, 
and the Royal Technical College, Glasgow. After 
a year or two at the works he should return 
to his college classes and complete his degree 
course, and then return to the works. Every 
young engineer should qualify for admission 
to one or more of the engineering institutes at 
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the earliest possibly time. Glasgow and Edin- 
burgh Universities and the technical colleges 
associated with them hold their classes during 
the winter six-months, so that students can 
obtain their works and theoretical training on 
the ‘ sandwich ’ system. Advice as to the types 
of works to enter can only be given by those who 
have a knowledge of the future intentions of the 
young engineer, who will have to specialize in 
some part of the enormous field covered by the 
term engineering. 

Agriculture . — ^Entry to the professions con- 
nected with agriculture may be obtained in a 
variety of ways. There arc two main branches — 
agriculture and dairying — and a practical know- 
ledge of both is advisable although not absolutely 
essential. University degrees in agriculture, 
B.Sc. (Agric.), are obtainable in most centres, 
but there are two diplomas, viz. the National 
Diploma in Agriculture (n.d.a.) and the National 
Diploma in Dairying (n.ii.d.), which are fre- 
quently of more worth. Honours may be taken 
in the diploma examinations, which, in the case 
of the N.U.A., are held at Leeds, and at Kilmar- 
nock (Dairy School for Scotland) and Heading 
for the N.D.D. The n.d.a. and n.d.d. are useful 
for prospective farm managers, creamery and 
milk-depot managers, factors, &c. Preliminary 
farm experience may usually be obtained by 
residence on a farm or by travelling as a milk- 
tester, and the college course may be taken during 
the winter season, and the practical farm-work 
in summer. In dairying, however, a practical 
course at a recognized institution is essential, 
and for admission to this course there is generally 
a milking examination. The n.d.d. examinations 
at Kilmarnock, for instance, comprise the making 
of hard and soft cheeses and butter, as well as 
written and oral questions in dairying, general 
farming, veterinary science, bacteriology, chem- 
istry, &c. Forestry courses arc akin to those in 
agriculture, and may be taken at any good 
agricultural college. In vetcrijiary science no 
licence is required to practise, but the holding of 
the diploma of the Royal College of Veterinary 
Surgeons (10 Red Lion Square, London, W.C.l) 
is of highest importance. Pharmacy — a pro- 
fession of recognized value — demands, in addi- 
tion to an apprenticeship with a chemist or 
druggist, the passing of a minor and later a 
major examination. For information on the 
standard involved in these examinations, the 
candidate should consult the Registrar of the 
Royal Pharmaceutical Society, Bloomsbury 
Square, London, W.C.l. Chartered Accountancy 
offers attractive prospects. Examinations are 
held by the Institute of Chartered Accountants 
(Moorgate Place, London, E.C.) in England, and 
by the three Scottish Societies of Chartered 
Accountants in Edinburgh, Glasgow, and Aber- 


deen. There are, in addition to the preliminary, 
two examinations, intermediate and final, which 
are taken during the period of articled service 
(five years in the case of a non-graduate, three 
in the case of a graduate). In most centres a 
premium is payable (ii50 to £11)0) when a pupil 
is articled, though in certain of the centres no 
premium is exacted. 

See also the articles Army; Navy; Shipping; 
Journalism. 

Professor, the title given to salaried teachers 
in universities and similar institutions who are 
appointed to deliver lectures for the instruction 
of students in some particular branch of learning. 
Professor was the name given in the time of the 
Roman emperors to public teachers appointed, 
with lixed salaries, in Rome and others of the 
more important cities of the empire. The 
name, taken from the Latin verb profitcri^ 
denoted that they publicly made themselves 
known as engaged in the pursuit of their par- 
ticular art, and in the business of teaching it. 
In Oxford and Cambridge the professors devote 
themselves mainly to the advancement of learn- 
ing; the preparation of undergraduates for 
examinations is undertaken by the college lec- 
turers. In the universities of Scotland and 
Germany, on the other hand, the professors are 
at once the governing body and the chief recog- 
nized functionaries for the purposes of imparting 
instruction. 

Profit. In ordinary language profit denotes 
the net gains of any business organization, 
whether joint-stock or in private hands, after 
meeting what are usually reckoned as costs of 
production. This use of the word includes 
interest on capital owned by the business man 
and invested in his business, together with 
wages for managerial or professional work exerted 
by him in it. After deduction of these there re- 
main the earnings of business enterprise itself. 
In the language of economics the term profit is 
restricted to this foim of income. 

The function of the business man or entre- 
preneur is to initiate economic activity, to hire 
and combine the other factors of production 
(land, capital, various forms of labour), and to 
venture them into prospectively profitable open- 
ings. Through competition and the decisions of 
entrepreneurs regarding the amounts of the other 
factors of production that it is worth while 
employing, the remuneration of these factors 
continually approximates to their net contri- 
bution to the joint output. It is rather more 
difficult to see that this can be so with the 
entrepreneur’s own earnings; indeed, Ricardo 
and his followers regarded profit as an unearned 
increment. But the entrepreneur will not exer- 
cise his function without return, and, given free 
competition, a business man’s profits will tend 
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not to exceed what similar abilities and efforts 
could command in other callings. To the extent 
that exclusive educational advantages, limita- 
tion of business opportunity to owners of capital, 
and combinations among business men occur in 
the economic world, profit includes an element 
of monopoly revenue, which is responsible for 
the stigma cast upon it by the popular deriva- 
tive ‘ profiteering Were it not for these 
exceptions, competition among business men 
and between the different openings presenting 
themselves in the choice of a career would secure 
the approximation of profits to the entrepreneur’s 
net contribution to the total product of industry. 

Profit-sharing, or copartnership, is the name 
applied to schemes whereby a business firm 
associates its employees with its own financial 
interests. In addition to paying the usual rate 
of wages, it agrees to distribute among them a 
certain proportion of any profits made above 
a fixed minimum. Sometimes, instead of dis- 
tributing cash, a special class of shares is issued. 
The amount that accrues to each employee 
depends on his rate of wages, and often on his 
length of service. Participation is sometimes 
voluntary. Usually the firm retains complete 
control of its business, but some schemes pro- 
vide for workmen-directors elected by the par- 
ticipating employees. 

The ideas underlying profit-sharing are: (1) 
that the workman’s strength and skill are just 
as much invested in the business as the share- 
holder’s capital, and therefore they should be 
capitalized and a dividend paid in respect of 
them; (2) that the knowledge that they partici- 
pate in the fortunes of the firm gives an additional 
incentive to the workers and increases efficiency, 
so as to provide higher profits for shareholders 
even after payment of the workers’ share; (3) 
that a sense of unity between management and 
employees reduces losses due to disputes; this 
is especially so in schemes under which a man 
who leaves the firm without permission forfeits 
accumulated dividends. 

With a few exceptions, profit-sharing has not 
worked well in practice. The chief reasons are: 
(1) the system is difficult for a single firm to 
work, and it has never yet been applied to a 
whole industry; (2) the increase in efficiency 
referred to above is rarely attained in practice; 
(3) it cannot stand a falling market or consider- 
able fluctuations of profits; (4) it is unpopular 
with organized labour, because (a) it interferes 
with the mobility of labour between different 
firms, (6) it yields too small an increase in pay 
(5 to 6 per cent on the average) to balance its 
disadvantages, (c) it substitutes dependence on 
the employer for trade-union solidarity, and 
makes collective bargaining difficult, particu- 
larly where it penalizes strikes. 


The busmesses in which profit-sharing has 
proved successful over a long period (Lever 
Brothers, and the Gas, Light, and Coke Com- 
pany are notable instances) have usually been 
in possession of a monopoly, or engaged in the 
production of something for which there is a 
steady demand. A gas company fulfils both 
these conditions, and, in addition, the sliding 
scale between profits and price of product 
helps to stabilize the former; virtually profits 
arc shared between the workers, the share- 
holders, and the consumers. — Bibliography: 
Gilman, A Dividend to Labour (Report of the 
Board of Trade on Copartnership, Cmd. 544); 
S. Webb, Industrial Democracy (chapter xii); 
G. D. II. Cole, Payment of Wages (chapter xiii). 

Progression, in algebra, a series of numbers 
succeeding each other according to one or other 
of three simple laws. In an arithmetical progress 
sion any term exceeds the preceding term by a 
constant difference, so that the general form of 
the series is a, a + d, a + 2d, . . . , where d is 
the common difference. The nth term is a -f 
{n — l)d. The formula for the sum of n terms 
is simple. Thus, let s ^ a -f (a -f d) -f 
(a -f 2d) + . . . + Z, where / is the last term, or 
Z = a (n — l)d. Writing the scries in reverse 
order, we have also s — I -f (Z — d) -f (Z — 2d) 
+ Hence, by addition, 2s — (a -j- 1) + 

(a -1- Z) + (g “h Z) 4“ • • • + (g -j- Z) — n(a Z), 
and .S’ — Jn(a -f Z). It is sometimes convenient to 
use the result in the forms -- inj2a -j- (n — l)d{. 
The other two progressions are geometrical and 
harmonical progression, for which see separate 
articles. 

Prohibition (Lat. prohibition prevention, from 
prohihere, to forbid), sumptuary legislation for- 
bidding the manufacture and sale of alcoholic 
liquors for use as beverages. Its aim is to 
abolish, by constitutional means, that which 
Prohibitionists consider an evil pernicious to 
humanity. The idea of prohibition is not a 
new one. In different countries and at various 
lieriods men have come to the conclusion that 
physiologically the use of intoxicatitig beverages 
is injurious to the human race. Sociologists, 
too, have maintained that the traftic in alcoholic 
beverages was detrimental to the public good. 
From the earliest days of its existence to 1920 
the House of Commons has passed some 400 
Acts of Parliament dealing with the liquor ques- 
tion. The problem, however, is far from Mng 
settled, and the House of Commons has not yet 
seen its way to introduce absolute prohibition 
of the manufacture, sale, and importation of 
intoxicants for beverage purposes. The most 
notable Acts were the Metropolitan Police Act 
(1839), the Welsh Sunday Closing Act (1881), 
the Protection of Children Act (1889), the In- 
toxicating Liquors Act (1901), the Temperance 
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(Scotland) Act (i019), &c. A National Prohibi- 
tion Party was inaugurated in London, and the 
United Kingdom Alliance, formed in Manchester 
in 1853, has constantly been urging the intro- 
duction of prohibition into this country. During 
the European War the question of prohibition 
was widely discussed. The Government, with- 
out adopting the policy of absolute prohibition, 
introduced exceptional sets of restrictions. On 
31st Aug., 1914, the Intoxicating Liquor (Tem- 
porary) Restriction Act was passed, and the 
policy was extended between 1915 and 1917. 
A Liquor Traffic Central Control Board was 
instituted, and orders were made curtailing hours, 
prohibiting ‘ treating ’, &c. After the conclusion 
of the war, the Government announced their 
intention of introducing legislation for the pur- 
pose of putting the liquor trade on a new footing. 

In the United States of America a strong 
prohibition movement was started early in the 
nineteenth century, one of the earliest measures 
being that which forbade the sale of liquor to 
Indians. Local prohibition was then adopted in 
many states, Maine being the first to establish 
it in 18.'51, and in 18G8 a Prohibition party was 
organized in Maine and Michigan. During the 
European War, America introduced prohibition 
as a war-measure, and the scheme of national 
prohibition was referred to the individual states. 
On 29th Jan., 1919, the Government announced 
that national prohibition would come into force, 
as 86 states, Nebraska being the hist, had voted 
in favour of the measure. In spite of President 
Wilson’s veto, Congress passed the Prohibition 
Enforcement Bill in Sept., 1919, and on IGth 
Jan., 1920, national prohibition became law in 
the United States. The American Anti-Saloon 
League has been endeavouring to spread the 
prohibition movement in Europe. Some amuse- 
ment was caused during 1922 by the discovery 
that American State-owned ships were not only 
carrying and serving liquor on board, but were 
actually advertising the fact in the United 
States to induce business. The anomaly was 
eventually removed and foreign ships, of what- 
ever description or nationality, were likewise 
forbidden to enter United States ports with 
liquor, even under seal. In Russia the sale of 
vodka was prohibited by Imperial Ukase in 1914, 
and in France the sale of absinthe was banned in 
Feb., 1915. See Local Option, — Bibliography: 
G. Ilaylcr, Prohibition Advance in all Lands; J. 
C. Fernald, Economics of Prohibition; Sir J. 
Crichton-Browne, Prohibition: Liberty; A. Mee 
and J. S. Holden, Prohibition: Defeat, 

Projec'tiles, Theory of, a branch of dynamics 
which discusses the problem of the motion of a 
body projected from a point on the earth’s 
surface with any speed and at any angle of 
elevation. A perfectly general treatment of this 


problem is very difficult, especially when the 
resistance of llie air is taken into account, as it 
has to be if the theoretical results are to be of 
any value for practical applications. For un- 
resisted motion, the problem is conveniently 
divided into two parts, the motion of the cen- 
troid, and the motion of rotation about the 
centroid. The latter motion is the same as if the 
centroid were at rest; and the motion of the 
centroid is the same as if the whole mass were 
concentrated at that point (see Kinetics), To 
find how the centroid moves, consider, as was 
first done by Galilei, the horizontal and vertical 
components of the motion separately. There is 
no horizontal force, so the horizontal velocity 
remains constant. The vertical velocity and 
vertical position change as if there were no 
horizontal motion. Hence if axes of x and y be 
taken through the point of projection, hori- 
zontally and vertically respectively, we have the 
equations: x — Uf, y ~ \t — Igt^; where x, y 
arc the co-ordinates of the centroid at time { 
from the moment of projection; U, V are the 
horizontal and vertical components of the 
velocity of projection; and g is the acceleration 
of a falling body (sec Fall of Bodies; Gravity), 
These equations represent a parabola with its 
axis vertical. To illustrate their use, we may 
take the problem of finding the angle of elevation 
which, for a given initial speed, gives the maxi- 
mum range on the ground plane. When y ~ 0, 
we have ^ ~ 0, or i — 2V/g; the second value 
gives the tirtic of reaching the ground. The value 
of X for this t is 2UV/g, or (U'* V*)/g — 

(U — Y)^lg; since U* -f V* is the square of the 
initial speed, this is greatest when U — V, in 
which case the angle of projection is 45°. 

Projection. See Geometry; Map; Mechanical 
Drawing; Perspective, 

Prolap'sus A'ni, the protrusion of the lower 
part of the rectum through the anus, caused by 
straining in costiveiicss, piles, &c. I’ersons liable 
to this accident should be careful to regulate 
their bowels so as to prevent costiveness and 
consequent straining. Regular bathing of the 
parts with cold water may also be found useful. 

Prolap'sus U'terl, ‘ falling down of the 
womb ’, or ‘ bearing down ’, a common affection 
among women who have borne large families, 
but sometimes occurring in virgins, and in very 
rare cases in infants. What renders the falling 
down of the womb possible is a general laxity of 
the parts supporting it, and it may be of various 
degrees, from the slightest downward displace- 
ment to such a descent as causes external protru- 
sion of the womb. When the falling down once 
begins it always tends to increase, unless means 
arc taken to prevent it. In all cases of this 
altection the first requisite for cure is prolonged 
rest in the horizontal position, with the use, 
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under surgical direction, of cold or astringent 
injections and the various forms of pessary. 
Prologue and Epilogue. A prologue is an 
introductory or prefatory piece of writing. In 
this general sense the most famous of all pro- 
logues is perhaps the prologue to the Canter^ 
bury Tales, The word is, however, usually 
employed in the sense of a discourse or poem 
spoken as the introduction to a dramatic per- 
formance. The Greeks originally applied the 
term prologos to all that portion of the play that 
came before the first chorus, but from the time 
of Euripides this became a monologue containing 
a narrative of facts introductory to the main 
action. By the time of Euripides plots were 
becoming more and more scarce; he did not wish 
to adopt trite themes, and so went into the by- 
ways of mythology or adopted a less well-known 
alternative version of a well-known legend. He 
could not count on his audience already possessing 
enough knowledge of the story to enable them 
to understand his plays without a prologue. 
There is sometimes a rich vein of irony in the 
Euripidcan prologues; this is especially noticeable 
in the Ilippolytus, where the prologue is spoken 
by Aphrodite. There were no prologues in 
Aristophanic cometJy, but Plautus and Terence 
invariably made use of an epexegetic prologue. 
In the prologue to the lludens, which is spoken 
by the star Arcturus, Plautus rose to great 
heights of poetry. The prologue played an 
important part in Elizabethan drama, though in 
the days of Shakespeare’s maturity it was be- 
coming somewhat old-fashioned. It is note- 
worthy that the most lamentable comedy of 
Pyramus and Thishy has an explanatory prologue; 
the prologue to The Murder of Gonzago is ‘ brief 
as woman’s love ’, and merely apologetic. Romeo 
and Juliet has an immature prologue in the form 
of a sonnet; in the Second Part of Henry IV the 
prologue is spoken by ‘ Rumour painted full of 
tongues ’. Henry V has an apologetic prologue, 
and that curious play Troilus and Cressida has 
an explanatory prologue. Henry VIII and 
Pericles have prologues which arc not the work 
of Shakespeare. Ben Jonson delighted in the 
prologue, but frequently embedded it in a more 
elaborate Induction. Beaumont and Fletcher 
did not make much use of the prologue. After 
the Restoration it enjoyed a great vogue which 
lasted until about the middle of the nineteenth 
century. Many of these prologues were elaborate 
essays in verse, and were used to give a literary 
flavour to work of which the. merits, if any, were 
purely dramatic. It was a common practice to 
get a well-known poet or verse-writer to write 
these prologues, which were often quite un- 
connected with the play. 

An epilogue (the word originally meant the 
peroration of a speech) is a valedictory or 


apologetic speech or short poem addressed to the 
spectators by one of the actors after the con- 
clusion of a play. The epilogue was always much 
less an integral part of the play than the prologue. 
It was unknown in Greek drama, and in Latin 
comedy usually consisted of a brief formula such 
as ‘vos valete ct plauditc’ (Farewell, and clap 
your hands). Shakespeare used the epilogue in 
several plays. In A Midsummer Night's Dream 
Theseus says “No epilogue, pray you, for your 
play needs no excuse ” — showing that the 
function of an epilogue was mainly apologetic. 
There are epilogues in A Midsummer Night's 
Dreamy Henry IV Part 2y Henry V, All's Well 
that ends Well, As You Like It, Troilus and 
Cressida, and The Tempest, as well as in Henry 
VIII and Pericles, .lonson usually provided his 
plays with a defiant epilogue; that appended to 
Cynthia's Revels contained the notorious line; 

By God ’tis good, and if you like ’t you may. 

After the Restoration the epilogue shared the 
fortunes of the prologue. Botli were written with 
great elaboration by Dry den, and by later and 
less efiicient writers, and both fell into disuse in 
mid-Victorian days. 

Prome, a District and town in the Pegu 
Division of Lower Burmah. The district stretches 
from east to west across the Irawadi Valley, and 
has an area of 2915 sq. miles. Prome has a 
much drier climate than the rest of the Pegu 
Division. 00 per cent of the population is 
Burman and the Burmese language predominates. 
Rice is cultivated. 

According to tradition Prome, once a flourishing 
kingdom, was founded by a king named Duta- 
baung of the Pyu tribe, who, with the Arakanese 
and otht^r tribes, constituted the Burman race 
in the remote ages. Prome is, then, the tradi- 
tional cradle of the Burmese race. Pyi is the 
Burmese name for l^rome. The town is on the 
Irawadi, and is the terminal of the railway from 
Rangoon. Within it lies the Shwesandaw 
pagoda, 80 feet high, with a gilded dome. It 
stands on a platform of stone, and is supposed 
to contain four genuine hairs from Gautama’s 
head. Pop. (district), 380,000; (town), about 
27,000. 

Prome'theus, in Greek mythology, one of the 
Titans, brother of Atlas and of Epimetheus, and 
the father of Deucalion. His name means ‘ fore- 
thought’, as that of his brother Epimetheus 
signifies ‘ afterthought ’. He gained the enmity 
of Zeus by bringing fire from heaven to men, 
and by conferring other benefits on them. To 
punish this offence Zeus caused Prometheus to 
be chained by Hephsestus (Vulcan) on a rock 
of the Caucasus (the eastern extremity of the 
world, according to the notions of the earlier 
Greeks), where his liver, which was renewed 
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every night, was toitn by a vulture or an eagle. 
He was ultimately delivered by Heracles. That 
is the tradition as shaped by ^Eschylus, who has 
a noble tragedy on the subject, the Prometheus 
Vinctus (Prometheus Bound), while Shelley has 
also a drama, the Prometheus Unbound, A dif- 
ferent version is given by Hesiod. 

Promise, in law, an engagement entered into 
by one person to perform or not to perform some 
particular thing. When there is a mutual pro- 
mise between two parties, it is termed a contract. 
A promise may either be verbal or written. A 
verbal promise is in England called a promise by 
parole, and a written promise is in technical 
language designated a covenant. By English 
law no promise is binding unless it was made 
for a consideration, but by Scots law it is always 
binding whether a consideration was given or 
not. The law of Scotland makes a distinction 
between a promise and an offer, the former 
being an engagement of such a nature that it 
is unnecessary to secure the consent of the 
person to whom the promise is made, while 
the latter is an engagement dependent on the 
assent of the other party. 

Promissory Note. A promissory note is 
defined by the Bills of Exchange Act as “ an 
uncondilional promise in writing made by one 
person to another, signed by the maker, engaging 
to pay, on demand, or at a fixed or determinable 
future time, a sum certain in money, to or to 
the order o^ a specified person or to bearer ”. 
In form it is usually as follows: 

£50. London, 30/^ November, 1922. 

Three months after date I promise to 

pay to Mr. A — B — or order the sum of 

Fifty pounds, for value received. 

(Signed) X— Y— . 

A promissory note is inchoate and incomplete 
until delivered to the payee or bearer. The note 
may be made by two or more parties, who may 
be liable thereon Jointly, or jointly and severally, 
according to its terms. If the note runs ‘ I pro- 
mise to pay ’ and is signed by two or more 
persons, their liability is joint and several. A 
promissory note payable on demand must be 
presented for payment within a reasonable time 
after it has been endorsed, failing which the 
endorser is discharged. What is a reasonable 
time depends on the usage of trade or the facts 
of the particular case. The maker of a promissory 
note is bound to pay it according to its tenor, 
and is precluded from denying to a holder in 
due course the existence of the payee or his then 
capacity to endorse. In general, the rules appli- 
cable to bills of exchange apply also to prom- 
issory notes with certain obvious exceptions, c.g. 
those regarding acceptance. A promissory note 


must be duly stamped, and any person who 
takes or receives an unstamped note, either in 
payment or as a security, or by purchase or 
otherwise, is not entitled to recover thereon or 
to make it available for any purpose whatever. 

Prong -buck, or Prong -horn Antelope, a 
species of antelope, the Antilocapra americana, 
which inhabits the western parts of North 
America. It frequents the plains in summer 
and the mountains in winter. It is one of the 
few hollow-horned antelopes, and the only living 
one in which the horny sheath is branched, 
branching being otherwise peculiar to deer which 
have bony antlers. This sheath is shed every 
year. 

Proof Impression, in printing, a rough 
impression from types, taken for correction. 
A first proof is the impression taken with all 
the errors of workmanship. After this is cor- 
reeted another impression is printed with more 
care to send to the author; this is termed a 
clean proof. The first proof before going to 
press is called a press proof, but there arc usu- 
ally intermediate proofs called revise proofs or 
revises simply. In engraving, a proof impression 
is one taken from an engraving to show the 
state of it during the progress of the work; 
also, an early impression, or one of a limited 
number, taken before the letters to be inserted 
are engraved on the plate. Proof states of 
engravings arc usually distinguished as (1) 
Artists'' proofs, with no engraved title, some- 
times signed in pencil by the painter or engraver, 
or both. Remarque artists’ proofs have some 
mark, frequently a minute part left white, or 
a design slightly engraved on the margin. (2) 
Proofs before letters, still without title, but with 
artist’s and engraver’s names inserted close to 
the bottom of the work, and the publisher’s 
name near the lower margin of the plate. (3) 
Lettered proofs, with title engraved lightly in 
such a manner as to be easily erased, or in open 
letters ready for shading, when the title is 
finally put on the plate for the ordinary impres- 
sions. See Correction of the Press. 

Propagan'da, an association, the congrega- 
tion de propaganda fide (for propagating the 
faith), established at Rome by Gregory XV 
in 1622 for diffusing a knowledge of Roman 
Catholicism throughout the world, now charged 
with the management of the Roman Catholic 
missions. In close connection with it stand the 
seminaries or colleges of the Jesuits, and the 
great majority of the members of the propa- 
ganda are Jesuits and Franciscans. 

Propagation, the multiplication or repro- 
duction of the species of animals or plants. 
As a technical term it is used chiefly in regard 
to plants. The most common method of propa- 
gating plants is of course by their seed. There 
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are other ways, however, fcy which plants are 
propagated naturally (vegetative reproduction). 
Some, for example, throw off runners from their 
stems which creep along the ground, and these 
runners take root at the nodes, and send up new 
shoots. The commonest artificial methods of 
propagating plants are budding, layering, the 
various forms of grafting, including inarching 
or grafting by approach, propagation by offsets 
and by slips. Some plants (as the potato) are 
propagated by dividing the tubers or under- 
ground stems, each ‘ eye ’ or leaf-bud of which 
produces a new plant, while a few are propagated 
by cuttings of the leaves. Some microscopic 
plants (bacteria) and animals (many Protozoa) 
propagate by division or fission. The former 
(e.g. yejist plant) may also reproduce by budding 
or gemmation, as do many lower animals, especi- 
ally the Hydrozoa, Polyzoa, and Ascidians. 

Propertius, Sextus, in many ways the 
greatest of lloman elegiac poets, was born at 
Assisi about 50 b.c., and died about 15 n.c. 
Little is known about his life except what is 
derived from his poems. He came of a well-to-do 
though not aristocratic family; his father died 
while he was a boy, and after the battle of 
Philippi he was deprived of his estate and reduced 
to poverty. He proceeded to Rome, where he 
received a good education, and, after some 
attempts at a c.areer at the Bar, settled down to 
the more congenial occupations of a littdrateur 
and man about town. He met his mistress 
Cynthia (Hostia was her real name) when he 
was about twenty years of age, and soon after 
commenced to write poetry. Cynthia was an 
upper-class courtezan; her liaison with Pro- 
pertius lasted some six years, but was broken by 
many quarrels and one complete year of estrange- 
ment. She had not an attractive character, being 
vain, fickle, greedy for gain, and hasty of temper. 
It is doubtful wdiether the poet was genuinely 
in love with her; to some extent she was part of 
his poetical outfit. His first book of poems was 
published in 25 b.c. It caused a revolution in 
elegiac poetry. Its opening lines, 

Cynthia prima suia miserum me cepit ocelUs 
Contactum nullis ante cupidintbus, 

struck a new note, and widened beyond belief the 
possibilities of the elegiac couplet. Cynthia died 
in about 23 b.c.; little is known of what happened 
to Propertius after her death. He was patronized 
by Maecenas, and was a friend of Virgil and of 
Ovid. On more or less negative evidence, it is 
very probable that Horace and he were on bad 
terms. 

The poems of Propertius consist of over four 
thousand lines of elegiac verse; most of his 
poems are love-poems connected with Cynthia, 
some few (especially in the last book) are political 


or historical, and were probably inspired bj> 
Maecenas. His work has many unique qualities 
which both attract and repel. It is higlily char- 
acteristic of the man who wrote it. He was a 
higlily strung and brilliant young man, somewliat 
effeminate and neurotic. He woke one day to 
find himself famous, and worked for some years 
at the somewhat thin vein of poetry which was in 
him. He never caught the ‘ fine careless rapture * 
of his first book, though there is deeper knowledge 
of the human heart in some of his later work. 
After the death of Cynthia he became a young 
man with a great past behind him. Yet he did 
not feel for her the genuine passion that animated 
the love lyrics of Catullus. The difference between 
Propertius’s love for Cynthia and that of Catullus 
for Lesbia is the same as the difference between 
Romeo’s love for Rosaline and his love for Juliet. 
Propertius, in fact, is in love with being in love, 
and is always more interested in himself than in 
his mistress. lie is a highly artificial poet, and in 
order to understand him it is necessary to have 
frequent recourse to Lempricre and to Sir 
William Smith. He was an admirer of Calli- 
machus, l*hilctas, and the Alexandrian school 
of poetry in general; much of his work is merely 
rather better than Catullus at his worst. It is 
forced and unnatural to a degree, and is no more 
genuine poetry than the work of a ‘ tenth 
transmitter ’ of the Popian tradition in the 
eighteenth century. Now and again, when he 
can forget himself, Propertius rises to great 
heights of poetry, as he docs in his noble elegy on 
Cornelia. Had he always written thus, “ it had 
been vain to blame, and useless to praise him 
As a metrist it is impossible to praise Propertius 
too highly, (’atullus’s elegiacs were almost as 
rough as the hexameters of Ennius; those of 
Ovid arc elegant to the verge of monotony; 
Propertius is the happy mean between these two 
extremes, lie alone raised the jicntameter to the 
dignity of its heroic consort. — Bibliography: 
W. Y. Sellar, Horace and the Elegiac Poets; H. E. 
Butler, Sexti PToj)erti Opera Omnia, and Pro* 
pertius (text and translation, Loeb Library); 
J. S. Phillimore, Propertius (text, index ver- 
borum, and translation). 

Property (Lat. proprius, one’s own), in law, 
is the right of ownership of a subject — “the 
entirety of the powers of use and disposal allowed 
by law ” (Pollock, Jurisprudence), It is a higher 
right than that of possession (q.v.), for the power 
of disposal is an essential element in the right of 
property which is lacking from mere possession — 
one can scarcely conceive of an owner who has 
no power to dispose of the things he owns — and, 
further, the right of ownership necessarily implies 
a right to claim and maintain possession against 
all the world. But the right of property or 
ownership may quite well be limited in certain 



PROPERTY TAX 


221 


PROPHET AND PROPHECY 


directions cither f6r a time or in perpetuity. 
Thus the owner of an article may let it out to 
another person for a period, and he thereby 
temporarily cedes possession and limits his right 
of property as to use and disposal; or again, the 
right may be subject to a permanent limitation 
and transferable only under burden thereof, as 
when an easement or servitude exists over a 
plot of ground in favour of another person or 
subject or of the public, e.g. a right of way. In 
short, “ the owner of a thing is not necessarily 
the person who at a given time has the whole 
power of use and disposal; very often there is 
no such person. We must look for the person 
having the residue of all such power when we 
have accounted for every detached and limited 
portion of it, and he will be the owner even if 
the immediate power of control and use is else- 
where. In the same way a political sovereign 
does not lose his independence merely because 
he has made a treaty by which he has agreed to 
forego or limit the exercise of his sovereign power 
in particular respects ” (Pollock). 

Property may be acquired in several ways, 
e.g. by taking possession of a thing which has no 
owner, by gift, inheritance, purchase, &e., but 
certain subjects, e.g. running water, navigable 
rivers, and highways, cannot be held in private 
ownership. See Land Laws, 

Property Tax, a tax similar to the income- 
tax (of which indeed it forms a part), being levied 
at the same rate on the annual value of real 
properly of which a person is owner. 

Prophet and Prophecy. Prophecy is usually 
regarded as a phenomenon peculiar to the Hebrew 
people. Every literary history of Israel contains 
a chapter on the Prophets, and the literary history 
of no other nation would contain such a chapter. 
The English word ‘ prophet ’ is simply a trans- 
literation of the Greek word by which the Greek 
translators of the Hebrew Bible in the century 
or two immediately before the Christian era 
rendered the Hebrew word nahhl'. The popular 
idea of a ‘ prophet ’ as a person who predicts 
events before they happen, although not un- 
known to the Hebrews (Deut, xiii, 2; xviii, 22; 
Is, xli, 22, &c.), really comes from the Greek. 
The Hebrew word nabht* means no more than 
‘ spokesman ’ or ‘ informant ’. The verse which 
gives the clearest definition of its meaning is (as 
noted by Spinoza) Ex, vii, 1 : “I have made thee 
a god to Pharaoh, and Aaron shall be thy pro- 
phet ”. Aaron is Moses’ spokesman, just as the 
prophet is spokesman for God. The nearest 
English equivalent is the word ‘ preacher ’ 
(which is only ‘ predieter ’ writ small). The 
acknowledged head of the ideal theocracy is a 
prophet (11 os, xii, 18), but what distinguishes 
the prophet from other religious or political or 
military leaders is that he is unofficial. He may 


belong to any tribe, and to any of the four 
estates. In this he is distinguished especially 
from the priests, whose office was hereditary, and 
who were all Levites. 

The essential thing about the prophet is that 
he is in touch with (iod, and receives direct 
communications froni Him. Hence he is above 
the law and the civil authority, and from what 
he says there is no appeal. He resembles the 
Muslim soofee or mystic, who rejects all authority, 
and derives his religion directly from God; and 
in the authority he wields the prophet is like the 
Shareef, who is in reality above the Sultan. This 
mystical power is not miraculous; it can be 
acquired. Both the soofees and the prophets 
undergo courses of training at the hands of 
acknowledged teachers (2 Kvigs^ iv, 88); both 
have recourse to music and other means to bring 
about a state of trance (7 Sam, x, 5; 2 Kings, iii, 
15); both wear a distinguishing garb (Zech, xiii, 
4); and both, when in a state of ecstasy, some- 
times appear to the official class as insane 
(2 Kings, ix, 11 ; Jer, xxix, 20). Hence some pas- 
sfigcs, which were formerly regarded as exalting 
the prophetic office, arc now by some supposed 
to imply contempt for it (7 Sam, x, 12; Amos, vii, 
14). Prophecy in its highest form, however, has 
shed these accessories, and tends to become more 
purely Vterary. The old name ‘ seer ’ (ro'eh) was 
dropped, that of nabhV taking its place (7 Sam, 
ix, 9). 

The long line of Hebrew prophets may be 
regarded as beginning with Samuel some time 
about the year 1000 b.c., and ending with John 
the Baptist and Jesus Christ, although the name 
is applied to some who lived before (e.g. Abraham 
and Moses) and to others who lived after this 
period (as Agabus, Acts, xxi, 10, &c.). Prophecy 
in Israel frequently suffered an eclipse; there 
w^ere periods when no prophet appeared (7 Sam, 
iii, 1; Ps, Ixxiv, 9). Yet a remarkable recru- 
descence of prophecy is found in the person of 
Mahomet in Arabia in the seventh century, and 
some modern writers, such as Thomas Carlyle, 
only reiterate the words of the Hebrew prophets. 

The central doctrine of the Hebrew prophets 
is monotheism — that God is one. Attempts 
have been made to show that the earliest of 
them — Elijah, for example — were not mono- 
theists but henotheists, that is, that they did 
not recognize Jehovah as the only god in heaven 
and earth, but as the only god for the Hebrews, 
whilst they did not object to Baal being w'or- 
shipped in Phoenicia or Rimmon in Damascus 
(7 Kings, xvi, 82; 2 Kings, v, 18). For this 
the evidence is very meagre. All we know is 
that the earliest prophets whose writings have 
come down to us, Amos and Hosea, are thorough- 
going monotheists. The same Jehovah who 
brought the Israelites out of Egypt also brought 
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the Philistines from Crete and the Aramaeans 
from Kir (Amos, ix, 7). It was a deep sense of 
the divine omnipresence that kindled “ rapt 
Isaiah's wild seraphic fire ” (chapter xl ff.). No 
doubt even the latest writers speak of a multi- 
plicity of gods (Ps, Ixxxii, 1, &c.), but only in 
the same sense in which we do so still. Yet the 
craving for tangible objects of worship clung to 
the Jews even in late post-exilic times (Is. 
Ixvf.). At the same time, as far as the better 
part of the nation is concerned, it w^ould be 
difficult to put a belief in the unity of God too 
early. Indeed, monotheism seems to be an 
instinet with the Semitic peoples. 

But this monotheism is not a mere philosophic 
doctrine; it is practical and moral. As the one 
God is essentially just, benignant, forgiving, so 
lie requires the same qualities in Ilis wor- 
shipjiers. Indeed the cultivation of these virtues 
is the truest worship of God. In the familiar 
words of Micah, “ to do justly, to love mercy, 
and t o walk humbly with God ” is the only 
worship which He requires. It is at this point 
that prophetism comes into collision with the 
priesthood and the ritual law. Each prophet 
in turn, beginning with Samuel (1 Sam. xv, 22), 
rejects the ceremonial worship of his day, 
whether it were carried on at popular shrines 
and sacred stones and trees, as in the days of 
Amos and Hosea, or eentralized in the temple 
of Jerusalem, as in the time of Isaiah and 
Micah, in w'ords which have become classic 
(I/os. vi, 6; Is. i, 11 ff.; Mic. vi, 8). The whole 
book of Amos is a plea for justice, especially 
justice for the poor (v, 24). Hosea, like Socrates, 
identifies virtue and knowledge; it is because 
the Israelites do not know Jehovah that they 
imagine I Ic can prefer sacrifice to mercy. Isaiah 
and Micah, so different in every other respect — 
the one fi wealthy courtier and patriotic citizen 
of the capital, the other a poor countryman to 
whom all nations were more or less alike — are 
at one on this point, and the terms in which 
Mi(‘.ah has expressed it have been well called 
by the late Professor Wellliauscii “ the egg of 
Columbus ”. Jeremiah, himself a priest, will 
not allow that worship by sacrifice was ever 
enjoined upon the Israelites at all (vii, 22 f.). 
In him Israelite prophecy reaches its high- 
water mark, for. whilst his predecessors de- 
manded a new life, he first insists upon the 
nav heart. Other writers outside the recognized 
ranks of the prophets, and perhaps later than 
they, take up the same refrain (Ps. 1, 7 ff; li, 16 f.). 
Ezekiel, also a priest, almost puts himself outside 
the prophetic circle, for in his Hebrew Utopia 
(chapter xl ff.) ritual plays a very large part, 
but, on the other hand, he insists upon morality 
as emphatically as the rest. Hebrew prophecy 
culminates in .John the Baptist and Jesus. 


Sacrifice now no longer held its old place; 
worship was believed to consist rather in the 
sttidy of the Law. Hence arose an elaborate 
and intricate system of casuistry, comparable 
only to that of the Jesuits in later days. In 
place of this impossible burden John put the 
few simple duties of common life (Luke, iii, 10 ff.). 
.Tesus reduced the innumerable ordinances of the 
Pharasaic tradition to two — love of God and of 
one’s neighbour. With the fall of Jerusalem the 
long strife came to an end. 

From a political point of view the Hebrew 
prophets have been called the “ stormy petrels 
of history ”. They are the heralds of the storm, 
and generally they come in pairs. Elijah and 
Elisha are the precursors of revolution both in 
Samaria and in Damascus; Amos and Hosea, 
even in the prosperous times of Jeroboam II, 
foretell the sweeping away of the northern 
kingdom as imminent, as Isaiah and Micah do 
that of .Judah also; Nahum is the herald of 
the downfall of Nineveh, and Habakkuk of that 
of Babylon. But besides the main theme of 
their mission, each of the prophets in turn 
makes a wide survey of the whole world as 
known to him. Hence a series of prophecies 
‘against foreign nations’ (Amos, i and ii; 
Is. xiii-xxiii; Jer. xlvi-li; Ezek. xxv-xxxii). 
These prophecies, both home and foreign, are 
frankly pessimistic, and in .Feremiah, who wit- 
nessed the crowning calamity, this pessimism 
reaches its lowest depths. It is worth asking 
whether these gloomy utterances did not do 
much to bring about their own fulfilment. 
But once the cloud had burst, a ray of hope 
began to appear. Ezekiel, in exile, foresees 
Israel restored, and the ‘ great unknown ’ 
(Is. xl ff.) paints in gorgeous colours the glories 
of the Return. Even amid its realities Haggai 
and Zeehariah are hopeful. But a century later 
the clouds have gathered again, and the last of 
the old propliets sounds a note of sadness. 
What saves the prophets from despair is their 
Ixdief in a ‘ remnant ’, that each new turn in 
the fortunes of the people, whilst calamitous 
for the mass, left a purified residue behind 
(Is, vi, IS, &c.; Mai. iv, 2). 

The doctrine of a ‘ remnant ’ (which wc owe 
to Isaiah) is connected with what are called 
‘ Messianic prophecies ’, the pictures of the ideal 
future kingdom under the ideal king, the reign 
of peace and goodwill upon earth, the golden 
age of the future (Is. xi, 1-10; Mic. iv, 8, 4; 
Dan. vii, 13, 14), when the days of Cronos 
should return. But this matter comes rather 
under the head of Apocalyptic than of Prophecy, 
although one point to which attention may be 
drawn here is the deep, almost tragic sense of 
responsibility which is present in all, but which 
Ezekiel alone puts into words (iii, 17 ff.). 
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The Hebrew prophets hold the same place in 
Israel as do the philosophers in Greece. They 
are the moral and intellectual guides of the 
people. In Greece there were also the sophists, 
and in Israel the false prophets. But between 
the Greek philosopher and the Hebrew prophet 
there is a vast difference in method. The former 
is guided by reason, the latter by intuition. The 
result is that the truth which the former attained 
only after a laborious process of reasoning, the 
latter perceives almost unconsciously. He starts 
from the point at which the philosopher ends. 
Moreover, the aim of the one is different from 
that of the other. A great deal of Western 
philosophy is taken up with the mere definition 
of terms, although it, is obvious that to define 
a name, the content of which is always chang- 
ing, is alike impossible and futile. The Eastern 
thinker does not trouble to define terms the 
contents of which are common knowledge. 
Names are nothing to him but the ideas which 
they express. He does not care to define the 
good or the true, mercy or humility. He takes 
these for granted, and his one aim is to get men 
to practise them. He is concerned with things, 
not words, wdth doing, not abstract thinking. 
The result is tliat if the whole of Greek philos- 
ophy and all it stands for were taken out of 
human life to-day, the toiling millions of man- 
kind would not be conscious of any change. 
But if the Hebrew prophets had neither existed 
nor taught, life would be a different thing for 
one-half of the human race to-day. 

Bibliography: The literature is enormous. 
Spinoza’s Tractatus Theologico-politicm has been 
freely used by succeeding writers (English trans- 
lation, 18(>8); of older books, material will be 
found in Keil’s Introduction to the Old Testament 
(English translation, 1881); the writings of 
W. R. Smith, A. B. Davidson, and Sir G. A. Smith 
are always fresh and interesting; of German 
works translated into English, one of the best 
and shortest is that of Cornill, Prophets of Israel 
(1895); of books dealing with individual jiro- 
phets, the Cafnbridge Bible contains perhaps the 
most reliable, the International Critical Com- 
mentary the most exhaustive; Frazer’s Folk- 
lore in the Old Testament (1918) contains much 
curious matter. 

Propon'tis, the ancient name of the Sea of 
Marmara, from being before or in advance of 
the Pontus Euxinus or Black Sea. 

Proportional Representation is the end for 
the attainment of which numerous schemes — 
said to number about 300 — have been devised 
during the last half-century. It is generally 
admitted that our present system of parlia- 
mentary elections falls short of perfection, 
especially in its failure to provide for a fair 
and reasonable representation of minorities. 


One device is that known as the cumulative 
vote, by which each elector has as many votes 
as there are candidates to be elected, and allots 
them as he pleases. It is argued that by this 
method an organized minority can pool its votes 
and secure adequate return of its party; but the 
system has been found to work capriciously, and 
the transfernldc or alternative vote is generally 
preferred. Under this system each elector marks 
his voting-paper with (1), (2), (3), and so on, 
according to his preference for the candidates. 
To secure election a candidate must obtain a 
certain number of votes, called the quota, which 
is fixed by dividing the number of voters by 
one more than the number of seats vacant. 
At the first count only first choices are con- 
sidered, and those candidates who obtain their 
quota from such votes are declared elected. If, 
as will usually happen, there are still seats to 
be filled, the surplus votes of the elected can- 
didates are transferred in proper jiroportion to 
the second choices of the electors who voted 
for those candidates as their first choice. For 
example, if the quota is 3000, and a candidate 
receives 4000 first votes, 1000 of his papers, 
i.e. one-quarter of the total 4000, are available 
for the second choices marked on them; and 
each iinelccted candidate is given one-quarter 
of those papers on w'hich he is indicated as 
second choice. If after these transfers the 
number of candidates who have secured their 
quota is still insuflicient, the lowest candidate 
is rejected, and a first vote given to him on 
any paper is transferred to the next preference 
shown on that paper. This process of rejection 
and transfer is repeated till the required number 
is elected. Proportional representation by this 
method was first advocated by Thomas Hare in 
1857, and received a few years later strong 
support from .Tohn Stuart Mill, wdio wished the 
country to be regarded for election purposes 
as one single constituency. One or other of the 
many systems advocated has been adopted by 
various countries on the Continent and over- 
seas, as also for the municipal elections in Ire- 
land and for those of the Scottish Education 
Authorities. 

Proposition, in grammar and logic, a sen- 
tence or part of a sentence which consists of 
a subject and a predicate, and in which some- 
thing is affirmed or denied of a subject. Logical 
propositions are said to be divided, first, accord- 
ing to substance, into categorical and hypothetical', 
secondly, according to quality, into affirmative 
and negative; thirdly, according to quantity, 
into universal and particular, 

Propylae'a, in Greek architecture, the entrance 
to a temple. The term was employed particularly 
in sfieaking of the superb vestibules or porticoes 
conducting to the Acropolis of Athens. This 
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magnificent work, of the Doric order, was con- 
structed under the direction of Pericles (437- 
433 B.c.) after the designs of the architect 
Mnesicles. 

Prorogation of Parliament, the continu- 
ance of I’arliaincnt from one session to another, 
as adjournment is fi continuance of the session 
from one day to another, or for a longer period. 
Prorogation determines the session, but adjourn- 
ment, though for a fortnight, month, &c., does 
not. After a prorogjition any Bill which has 
previously passed both Houses, or either House, 
without receiving the royal sanction or the con- 
currence of the other House, must be taken up 
de 'novo. Parliament is prorogued by the sover- 
eign’s authority, cither by the Lord (’hancellor 
in the royal presence, or by commission, or by 
proclamation. 

Proscription, in Roman history, a mode of 
getting rid of enemies, first resorted to by Sulla 
in 82 B.C., and imitated more than once after- 
wards in the stonny years that closed the 
Republic. Under Sulla, lists of names were 
drawn out and posted up in public places, 
with the promise of a reward to any person 
who should kill any of those named in the 
lists, and the threat of death to those who 
should aid or shelter any of them. Their pro- 
perty also was confiscated, and their children 
were declared incapable of honours. 

Prose (generally derived from prorsa (oraiio)^ 
the reason of which will be given in the course of 
the article). The true character of prose can be 
clearly conceived only by considering it in rela- 
tion to poetry. Their difference lies in the 
essential difference of certain states of the mind 
and feelings. The two chief states of the inward 
man may be called the thinking and the poetical 
states, and depend upon the predominance of 
the understanding, or the imagination and feel- 
ings. If we think (in the narrower sense of the 
word) we combine ideas according to the laws 
of reason; and prose, which is the language of 
sober thought, is characterized by the abstract- 
ness and generality of precision belonging to 
ideas that occupy the understanding. Prose, in 
the most common acceptation of the word, is 
used in contradistinction to metrical composi- 
tion. The external form naturally strikes first, 
and in the early stages of society strikes most; 
hence the term prose^ which, as we have already 
stated, is derived from prorsus, prorsa oratio 
(straight or direct speech), opposed to verse, 
which is derived from versus (turned), returning 
always to the selected metre. The Greeks called 
prose ho pezos logos, which the Romans trans- 
lated pedestris oratio; and St. Evremond com- 
pares prose writers to modest pedestrians. Prose 
was also called by the Romans oratio soluta (free 
speech), in opposition to oratio vincta (bound 


speech) or verse, which is bound by rhythmical 
laws. From what has been said of the difference 
between prose and poetry, it is clear that poetry 
must be much earlier developed than prose. 
Strong personal feeling naturally demands 
rhythmical expression, and in the early stages 
of society such is the only motive that is capable 
of leading to literary production. Oratory, it is 
true, selects a prose vehicle; but there is this 
difference between oratory and poetry, that the 
orator rather governs his feelings and directs 
them towards a practical object — ^that of inciting 
his hearers to some resolution — ^than allows him- 
self to be swayed by them; whereas the poet 
allows himself to be swayed so far as is con- 
sistent with literary expression. Whenever the 
understanding predominates, as it does in ora- 
tory, prose is the natural vehicle; and although 
it is the case that histories, laws, and philo- 
sophical maxims were first conveyed in verse 
with the Greeks and many other nations, this 
may be explained partly by the fact that verse 
had established itself as the regular literary 
medium, and partly by this, that in these early 
times civilization was not sufiiciently far ad- 
vanced for the purely intellectual to be pre- 
dominant over the emotional interest except 
in the one case of oratory. Pliny says that 
Phcrccydes of Scyros (a contemporary of Cyrus) 
first formed the Greek prose (prosam primus 
condere instituit); but perhaps he was only the 
first who wrote on philosophieo-mythological 
subjects in prose. Fine prose is among the 
latest attainments both of nations and indi- 
viduals, and it would appear that with most 
nations classical prose writers are fewer than 
classical poets. 

Prosecution, Criminal. By the law of Eng- 
land the Solicitor to the Treasury is director of 
public prosecutions in cases where the public 
interest is mainly concerned. By the law of 
Scotland that function is assigned to the Lord- 
Advocate and his assistants the advocates- 
depute, and the procurators-fiscal of burglis 
and counties. In England, in the less serious 
offences not affecting the public interest, it is 
sometimes left to the private parties more 
immediately concerned to institute criminal pro- 
ceedings. The result of this is that many criminals 
are sometimes allowed to go free merely for want 
of a prosecutor. 

Pros'elyte (Gr. proselytos, a stranger or new- 
comer), in religion, a person who leaves one 
religion for the profession of another. The 
Jews, in New Testament times at least, had 
two classes of proselytes, namely, the ‘ proselytes 
of the gate ’, as they were termed; and the 
‘ proselytes of righteousness ’, or of the covenant. 
According to the rabbis the proselytes of the 
gate were those who renounced idolatry and 



PROSOBRANCHIATA 


PROSPECTUS 


225 


worshipped the only true God according to the 
(so-called) seven laws of the children of Noah, 
without subjecting themselves to circumcision 
and the other commands of the Mosaic law. 
The proselytes of righteousness were persons 
who had been fully converted from paganism 
to Judaism, had been circumeised, and bound 
themselves to observe the Mosaic liiw. 

Prosobranchiata, an order of gastro])od mol- 
luscs comprising the whelks, periwinkles, &e., 
mostly marine, though some inhabit fresh water. 
The gill or gills, when present, are in front of 
the heart. See Mollusca, 

Prosody (Gr. prosodia^ a song sung to music, 
a mark of quantity, from Gr. pros, to, and ode, 
song), the correct pronunciation of words. It 
is that part of grammar which treats of accents, 
of the quantity of syllables, and of the Laws of 
versification. 

Greek grammarians employed the term prosody 
in relation to all the marks which, added to letters, 
characterized more exactly the sounds of speech. 
Such marks were accents, quantity, and breath- 
ings. In modern times the term prosody is 
applied only to the recognition of rhythmical 
form in verse. Under accent we understand 
the stress of the voice upon a syllable in pro- 
nouncing it. Quantity, on the other hand, is the 
time required for the effort in pronouncing a 
syllable. The ancients had very strict rules for 
the quantity of syllables, and the Greeks em- 
ployed different letters to designate the long and 
short o (o), o), and the long and short e (tj, e). 
The principal element of poetry for the Greeks 
and Homans was the length of time and the 
quantity, or the combination of long and short 
syllables, two short ones equalling one long 
syllable. Verse depended upon the value of 
syllables. In modern languages, such as German, 
Spanish, and Italian, verse may consist of lines 
where the syllables are counted and not measured. 
In English verse the rhythm is based upon 
accent, i.e. the measured undulation of accented 
and unaccented syllables is its essential feature. 
French verse consists of lines containing from 
one to sixteen, or from one to nine syllables. 
The former have pauses, or ccesuras, whilst in 
the latter the rhyme or assonance determines the 
music of the verse. The unit of measurement is 
the metrical foot, or group of two or three syllables 
forming the basis of line or verse. The five chief 
measures of English verse are the following: the 
iambic, in which the unaccented syllable precedes 
the accented (w — ); the trochaic, in which the 
unaccented syllable follows the accented ( — w ); 
the anapcestic, in which the two unaccented 
syllables precede the accented (w w — ); the 
dactylic, in which the two unaccented syllables 
follow the accented ( — '^ ); and the amphi- 

brachic, in which the accented syllable is both 
VOL. IX. 


preceded and followed by an unaccented (w — 
w ). For fuller details see Verse. 

Proso'pis, a genus of tropical leguminous 
trees of the sub-ord. Mimosea*, having their 
pods filled between the seeds with a pulpy 
or mealy substance. Some of them yield useful 
products, as resin or tannin, food for cattle, &c. 
See Mesipiite. 

Prospectus. A prospectus is a document 
issued by a company or its promoters to mem- 
bers of the public, and designed to induce the 
public to take up shares or debentures of the 
company. It is defined in the Companies (Con- 
solidation) Act, 1908, as “any notice, circular, 
advertisement, or other invitation, offering to 
the public for subscription or purchase any 
shares or debentures of a company ”. The 
Act lays down strict rules with which every 
prospectus must comply. A copy must be 
signed by each person named in it as a director 
or proposed director, or by his agent authorized 
in writing, and must be filed with the Registrar 
of .Joint Stock Companies on or before the date 
which it bears and which is the date of its 
publication. Certain material particulars must 
be disclosed in it, namely, (a) the Memorandum 
of Association (which shows the objects of the 
company); (b) the qualification of the directors 
(which shows the extent to which the directors 
put faith in the company), also their remunera- 
tion; (c) the names, descriptions, and addresses 
of the directors (these disclosing the manage- 
ment of the company); (d) the minimum sub- 
scription on which allotment may proceed, and 
the amount payable on application and allot- 
ment; (e) the number of shares and debentures 
issued as fully or partly paid up otherwise than 
in cash, and the consideration given for the 
same; ( / ) the names and addresses of the 
vendors and the sums payable to each; (g) the 
amount of the purchase price, specifying the 
amount paid for goodwill; (h) the amount of 
underwriting commission; (i) the amount or 
estimated amount of i)reliminary expenses; (j) 
the amount paid to any promoter and the con- 
sideration therefor; (/c) the dates of and the 
parties to every material contract made within 
the previous two years, and the place where they 
may be inspected; (/) the names and addresses 
of the auditors; (?a) the interest of every director 
or promoter in the promotion or in the property 
to be acquired by the company; and (n) where 
the shares are divided into classes, the rights of 
voting attached to the several classes. These 
requirements are intended to safeguard the 
public against imposition and fraud. If the 
prosf)ectus is issued more than one year after 
the company is entitled to commence business, 
the contents of the Memorandum, the particulars 
of the directors and of their qualification, re- 
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muneration and interest, the preliminary ex- 
penses, and the interest of the promoters need 
not be disclosed. 

The framing of a prospectus requires the 
utmost care, as any untrue statement or failure 
to disclose a material fact may entitle an allottee 
to rescind the contract and have his name 
removed from the register, or to sue the parties 
responsible for the issue of the prospectus for 
damages at common law or for compensation 
under the Act for loss sustained thereby. 

Prostate Gland, a glandular mass, situated 
in the pelvic cavity, which surrounds the neck 
of the bladder and urethra in males, in whom 
it forms part of the organs of reproduction. It 
is liable to enlargement, especially in old age, 
and is often the scat of various diseases. 

Protag'oras, Greek sophist and philosopher, 
born at Abdera, in Thrace, apparently about 
480 B.c. He was the first to assume the title 
of Sophist, and as such he taught principally 
at Athens. In 411 b.c. he was accused of atheism, 
for beginning one of his works (Peri Theon — 
Concerning the Gods) with the words “ Respect- 
ing the gods, I am unable to know whether they 
exist or do not exist ”. lie seems to have died 
soon after, perhaps in the same year. He was 
the author of a large number of works, all of 
which are lost. In Plato’s dialogue named after 
Protagoras, the latter appears as an exponent 
of customary morality. 

Protandrous Flowers, those in which the 
anthers mature before the stigma is ripe; tliis 
arrangement — like the converse condition of 
protogynous flowers, in which the stigma ma- 
tures before the anthers — favours cross-pollina- 
tion (q.v.). 

Protea'ceae, a natural order of arborescent 
apetalous dicotyledons, chiefly natives of Aus- 
tralia and the Cape Colony. They are shrubs 
or small trees, with hard dry oj)posite or alter- 
nate leaves, and often large heads of showy 
and richly coloured flowers, which render them 
favourite objects of cultivation. The typical 
genus, Protea, is African, and contains numerous 
species. Banksia is a well-known Australian 
genus bearing the popular name of honeysuckle. 

Protection is the name given to any fiscal 
system through which it is sought by taxes 
laid on imported commodities to alter that 
distribution of industries which would prevail 
under free competition in foreign trade. 

In the absence of such interference, competi- 
tion would effect an international division of 
labour whereby each nation would specialize in 
the goods which it had the greatest advantages 
for producing as compared with other goods, 
and the maximum world output of commodities 
for a given amount of human effort would tend 
to result. This benefit is not only general to all 


countries, but particular to each country en- 
gaged in foreign trade. For no country will 
import a commodity A if it can produce the 
same quantity itself at less cost than it can 
produce another commodity B which can be 
traded abroad in exchange for A. The direct 
and immediate benefit to a country of its foreign 
trade is the excess of the real value to it of its 
imports over that of the things which it could 
have produ(‘ed for itself by the labour and 
capital needed for producing its exports and 
working the trade. The effect of a tax upon 
foreign trade is to force resources into less pro- 
ductive uses, and therefore to diminish the real 
income of all countries. A tax upon any par- 
ticular commodity is paid, except in the case 
of a monopoly, by the consumer after enough 
lime has elai>sed for trade conditions to become 
stable. A tax upon all imports is paid by the 
consumers, except for an improvement in the 
terms on which native goods exchange for 
foreign. This will not be suflicient, in the case 
of the trade of one country with the rest of the 
world, to offset the loss due to obtaining goods 
in less eflicient ways. 

The principal arguments used in favour of 
protection arc the following: 

1. “If other countries adopt it we must.” 
This does not follow; each additional impedi- 
ment to trade results in further loss. But a 
high tariff can be used as a lever in negotiating 
with other countries to lower theirs. 

2. There may be general social utilities not 
taken into account in merchants’ and manu- 
facturers’ profits. Thus a country may prefer 
to remain poorer than it might be, rather than 
become preponderatingly urban, or have its 
people engaged in degrading occupations, or 
be(jome dependent for essential goods on coun- 
tries with which it may one day be at war. 

8. It may be possible to devise a fiscal policy 
which, while lessening the total national wealth, 
will benefit the poorer classes, so improving the 
distribution of wealth, (a) “ Support home 
industries and so keep everyone in employ- 
ment.” But, since imports are paid for by 
exports, against increased employment in mak- 
ing things formerly imported there will be 
increased unemployment in making exports, 
and since production will be carried on at 
enhanced cost, the total demand for labour 
will be lessened, (b) Protection may increase 
the demand for labour relative to that for 
land and capital, or may cheapen commodities 
consumed by working people while those con- 
sumed by other people become dearer; thus 
labour may obtain a larger relative and even 
a larger absolute share of a diminished national 
income, (c) It is argued that a country cannot 
maintain better conditions of labour than others 
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unless it adopts protection. This is untrue, 
because foreign trade depends on a relative 
and not on an ^solute lowness of costs. 

4. Although the immediate results of foreign 
trade are beneficial, some of its ultimate results 
may not be, even in terms of prices and profits. 
Not only wealth but the power of producing 
wealth in the future should be the aim of national 
policy, (a) Protection of infant industries. A 
country may be well adapted to a certain in- 
dustry, which, however, requires time for the 
development of banking, marketing, subsidiary 
industries, trained workmen, and technicians. 
Ultimately its product will be cheaper than 
the imported, but meanwhile it must be pro- 
tected from the competition of more advanced 
rivals, (ft) The cheapness of ‘ dumped ’ goods 
is an immediate benefit, but in the long run 
it may be less costly to do without them, (c) 
Under unrestricted foreign trade a manufac- 
turing country will export to less developed 
countries machinery with which they will set 
up manufactures of their own, so ending a 
profitable trade. 

In general, it may be said that the arguments 
for protection which are based on the concep- 
tion of nations as competing business firms are 
fallacious. The whole world has become eco- 
nomically interdej)endcnt, and an increase in 
the wealth of any country will usually benefit 
all the other countries. Though a protective 
tariff may conceivably serve a useful purpose 
if it is well devised to meet some special need, 
experience has shown that in practice powerful 
business interests can usually exercise sufiieient 
political power to divert a nation’s fiscal policy 
from the path of scientific protection. — Biblio- 
graphy; F. List, National System of Political 
Economy; C. F. Bastablc, Theory of Inter- 
national Trade; A. Marshall, Industry and 
Trade (book i, ehaiiter ii); White Paper on 
Fiscal Policy and Foreign Trade; Sir William 
Ashley, The Tariff Problem; J. H. Uigginson, 
Tariffs at Work. 

Protection Order, in F^ngland, when a wife 
is deserted by her husband, she may apply to 
a magistrate for a protection order. Such an 
order has the effect of safeguarding her property 
from the claims of her husband and of his 
creditors and others claiming under him. If, 
after notice of the order, the husband or such 
other party does not hand over to the wife 
any property belonging to her which may be 
in his possession, or if thereafter he seizes any 
property belonging to her, he becomes liable to 
her in double the value. If adequate cause is 
shown by any of the above parties, the order 
may be discharged. 

Protector, a title conferred on several occa- 
sions by the English Parliament upon those 


appointed to act as regents, generally during 
the minority of the king. Among those who 
have held this office are Richard, Duke of 
York (1454); Richard, Duke of Gloucester 
(1483); and the Duke of Somerset (1547). 
In 1653 the title of liOrd-Proteetor was be- 
stowed upon (’romwell, as head of the Common- 
wealth of England, and after his death (1058) his 
son Richard also held the title for a short period. 

Protectorate, a name applied to the regime 
of a protector, as in Britain between 1653 and 
1659, during which Oliver and Richard Crom- 
well successively held the title of Lord-Protector 
of the Commonwealth. It is also applied in a 
general way to the protection extended by a 
strong power to a weak nation, and in particular 
to any native state or territory placed or taken 
under the protection of a European power. 
British protectorates include Uganda, Tangan- 
yika, Kenya, Zanzibar, Somaliland, Swaziland, 
Bechuanaland, and Nigeria, all in Africa; and 
Sarawak, Mesopotamia, and Palestine, in Asia. 
The foreign relations of all these countries are 
under the exclusive control of the king-emperor. 
It is rather dillicult to show exactly where a 
protectorate ends and colonization begins, but 
a protectorate may be explained in the following 
way. 

Many British traders and merchants have 
penetrated to the heart of the Dark Continent, 
where there are numerous territorial divisions 
and innumerable tribal subdivisions and inter- 
relationships. Just as the value of a colony to 
the European power lies in the creation of new 
markets for home-made goods and in the raw 
materials that the colony may be able to supply, 
so it is with a protectorate, in so much as the 
economic aspect is considered. In Africa many 
tribes are decidedly low in the scale of civiliza- 
tion, and to ensure peace and justice where the 
interests of British merchants are involved a 
protectorate over a certain tribal territory may 
be proclaimed. A Resident is sent out, who 
advises on questions of law and order, and 
maintains peace within the protected region. 
The amount of actual ruling performed by a 
British Resident varies greatly; in Uganda, for 
instance, the Consul-General (Resident) is all- 
powerful, and has a great deal to do with the 
administration and laws of that country. Uganda, 
in fact, is almost a Crown colony. In Somaliland 
the Resident takes little or no part in the actual 
government, and confines his work to the guard- 
ing of imperial interests. 

Spheres of Influence. — Such zones or spheres 
may be described as territories where an in- 
terested power takes no direct hand in the 
Government, but in which other powers may not 
acquire territory, influence, nor indeed anything 
at all by treaty or force majeure. The general 
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tendency in the past has been for such spheres 
of influence gradually to become protectorates, 
since the natives have found that it is to their 
advantage to obtain from British officials direct 
help in maintaining law and order, and from the 
Empire a guarantee of territorial integrity and 
a tolerance and respect for minorities. From 
being protectorates it is a fairly short step to the 
higher stage, when they become colonies, and 
take their place eventually as autonomous 
nations in the Imperial Commonwealth. British 
‘ spheres ’ are the Persian Gulf, Arabia, and 
North-Eastern Africa. 

Mandatory Spheres,— the European War 
the League of Nations is empowered to entrust 
the internal development and good government 
of third-class states to first-class powers, such 
authority being conveyed in a document known 
as a ‘ mandate ’, the recipient being the ‘ man- 
datory power ’. Britain has mandates for certain 
Y>ortions of former German Africa, Palestine, and 
Mesopotamia; while Australia has many of the 
South Sea Islands. 

Proteins (Gr. prdtos, first), so-called because 
of their prime importance to animal and vegetable 
organisms, are extremely complex compounds of 
carbon, hydrogen, nitrogen, oxygen, and sulphur. 
They belong to the class of colloids — substances 
which do not diffuse through an animal membrane 
— and their colloidal nature explains many of 
their reactions, both within the body and with the 
chemical reagents of the laboratory. For long it 
has been known that the amounts of their con- 
stituent elements vary within fairly wide limits 
according to the particular protein examined, 
a finding readily explicable in the light of more 
recent work, which has shown that the proteins 
are to be regarded as made up of amino-acids 
linked together in a particular way (see Physio- 
logical Chemistry) t and that the differences in 
complexity and reactions of the different pro- 
teins are due to differences in the number and 
type of their amino-acid components. The 
technical difficulties in the way of a complete 
protein analysis are very great, and our know- 
ledge of their detailed composition far from 
complete, but the following figures give an idea 
of their variation in composition. The numbers 
are percentages. 
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No satisfactory classification of the proteins 
is yet possible owing to lack of detailed knowledge 
of their chemical constitution, but the following 
is one which is generally accepted and in which 
the proteins are arranged in order of increasing 
complexity. 

Protamines. —Simple proteins consisting of two 
or three arnino-acids, which have been demon- 
strated so far mainly in the milt and roe of fish. 
The amino-acids are mainly of the diarnino-type 
and hence such proteins are basic in reaction. 

Histones. — Slightly more complex proteins 
containing a larger number of amino-aeids than 
the protamines but with the diamino type still 
preponderating. Glohin, the protein part of 
hcemoglobin, the colouring substance of the blood, 
is generally regarded as belonging to this group. 

Native Proteins . — This Large group comprises 
the majority of the proteins occurring in solution 
in animal and vegetable tissues. They show wide 
variation in their amino-acid make-up, but all 
possess the common property of being coagulated 
by heat. The native proteins arc subdivided into 
albumins and globulins^ the former being soluble 
in pure water, the latter not in pure water but 
in dilute saline solutions. 

Phosphoproteins. — Proteins characterized by 
the presence of phosphoric acid (not as nucleic 
acid) in their molecule. An important member 
of this group is camnogen, the principal protein 
of milk. 

Conjugated Proteins. — A class of proteins in 
which the protein group is combined with another 
organic grouping. This class includes the nu- 
cleoproieins, in which the protein part is com- 
bined with nucleic acid; the chr omopr oleins j 
combinations of a protein with a pigment, as in 
haemoglobin: and the glycoproteins, in which the 
protein is combined with a carbohydrate group. 

Scleroproteins. — This heterogeneous group in- 
cludes the proteins of the hard skeletal structures 
of the organism. Belonging to this class are 
collagen, obtained from white fibrous tissue; 
elastin, from clastic fibrous tissue; and keratin, 
the substance of which epidermal structures such 
as skin, hair, nails, and horns arc composed. 

ProteolepadidsB, or Apoda, a family of 
Entomostraca, of which the only representative 
is Proteolepas bivincta, described by Darwin. 
It is a small maggot-like creature about one- 
fifth of an inch long, which lives in the mantle 
cavity of the cirripede Alepas comutus. 

Proterosaurus, one of the earliest fossil 
reptiles, found in the Permian Kupferschiefer of 
Thuringia and in the Magnesian Limestone of 
Durham. It is a rhynchocephalian, and thus 
allied to the modern Sphenodon of New Zealand. 

Proterozoic, the name of the geological era 
preceding the Cambrian period, including periods 
in which life-forms no doubt existed, though their 
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traces in the rocks are few and unsatisfactory. 
See Geology, 

Protestantism is the term applied to the 
religion of Christians who are outside the Roman 
Church. It describes them as ‘ orthodox ’ de- 
scribes the Greek Church, in opposition to the 
Papal organization. It is not a negative term. 
To ‘protest’, in its original Elizabethan sense, 
means to ‘ testify ’, to make a positive alRrma- 
tion or confession, A protester or protestant is 
one who gives a solemn, serious declaration of his 
opinions or convictions. As this is generally 
called out by some erroneous statement to the 
contrary, a protest acquires a negative association, 
but it is negative only in virtue of its positive 
content, l^rotcstantism, etymologically, is there- 
fore a positive aspect of the Christian religion. 
The word rose out of a minor incident in the 
Reformation struggle, when a minority of princes 
and free towns in Germany protested against the 
Diet of Speyer in 1529, rescinding by a majority 
a decision unanimously passed at a former 
meeting in 1520. The particular issue was the 
right of German princes to determine religious 
practices within their own territory. The Roman 
Catholic majority was determined to revoke this 
dangerous concession, and against them the 
Protestants appealed to the emperor or to a 
General Council, taking the positive ground of 
religion. “ We protest that in matters which 
concern the glory of God and the salvation of 
the souls of each of us, it is our bounden duty, 
according to God’s command, and for the sake 
of our own consciences, before all things to have 
respect to the Lord our God. In matters which 
relate to the glory of God and to the salvation of 
our souls, wc must all stand before God and give 
account of ourselves.” This is the origin of the 
term ‘ Protestant ’. Protestantism means not 
only merely negative opposition to the encroach- 
ments of the Papacy, but a solemn sense of the 
responsibility and freedom which are vital to the 
Christian faith. It implies that in a matter of 
conscience there can be no final authority of 
majorities. What was claimed was not absolute 
freedom for individuals, but that in the last 
resort every man must answer to God for him- 
self, and every particular Church must have its 
freedom as a Christian community, uncontrolled 
by outside authority. 

The name of ‘ Protestant ’ only established 
itself slowly. Lutherans and Calvinists preferred 
their own names at first. But gradually the need 
of resisting the Roman attack welded them into 
a common use of ‘ Protestant ’ as a unifying title. 
Its meaning has never altered, but the changes 
of time have added associations to it which have 
in some quarters led to a suspicion and even to 
a rejection of it. (a) Some non-Roman com- 
munities insist that as their origin is in the 


apostolic age, they are inadequately described 
by a word which emerged in the sixteenth century. 
(b) Others are repelled by an intractable party 
which has made ‘ Protestantism ’ almost equiva- 
lent to a narrow, bitter anti-Roman attitude, 
especially in politics, (c) Others again, like a 
party in the English Church, disavow it entirely, 
“ not only as summing up most of the things that 
they chiefiy hate, but even more as linking the 
Church of England with Churches of Christ 
which they count no better than unlawful 
assemblies ” (Gwatkin), preferring the vague 
term ‘ Catholic ’. But ‘ Protestantism ’ and 
‘ Catholicism ’ are not, strictly speaking, anti- 
thetical. 

The newer investigations into Protestantism 
are historical rather than doctrinal. They con- 
cern its principles as related to those of the 
mediaeval religion. So far as the doctrinal 
principles are concerned, the recognition is 
universal; it is the definition that is in debate. 
Cardinal principles like freedom of judgment 
and justification by faith are discussed in their 
essence and application, the disputable point 
being their theoretical legitimacy and practical 
efficiency. — Bibliography: H. Wacc, The Prin- 
dples of the Reformation; E. Troeltsch, Pro- 
testantism and Progress, See bibliography to 
Reformation, The Roman Catholic position is 
put by J. A. Mochler in his Symbolism (1894). 

Pro'teus, in Greek mythology, a sea-god who 
fed the fiocks (seals) of Poseidon (Neptune) in 
the Aegean Sea. He is represented as a sooth- 
sayer who prophesied only when compelled by 
force and art, and who tried every means to 
elude those who consulted him, and changed 
himself, after the manner of the sea-gods, into 
beasts, trees, and even into fire and water. To 
those, however, who boldly held him fast he 
revealed whatever they wished to know, whether 
past, present, or future. Thus Mcnelaus surprised 
him (Odyssey y iv, 351 ), and compelled him to aid 
him by his prophecies and his counsel. According 
to other accounts, Proteus was a deified sorcerer 
of Pallene, a peninsula of Emathia or Macedonia. 
The later mystics made Proteus an emblem of 
primeval matter, and he is thus represented in 
the 24th Orphic hymn. Anyone who hastily 
changes his principles is, from this old sea-god, 
called a Proteus, and Shakespeare accordingly 
gave this name to the fickle lover in The Two 
Gentlemen of Verona, 

Proteus (Olm), a genus of tailed amphibia 
possessing external gills. One species only has 
been hitherto discovered, namely, the Proteus 
angulnusy which is found in subterranean lakes 
and caves in Carniola, Carinthia, and Dalmatia. 
It attains a length of about 1 foot. The body is 
smooth, naked, and eel-like, the legs four in 
number, small and weak, the forefeet three-toed, 
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the hinder four-toed, and, in addition to per- 
manent external gills, it possesses lungs in the 
form of slender tubes. The places it inhabits being 
devoid of light the power of vision is unneeessary, 



Proteus angulnus 


and in jjoiiit of fact its eyes arc rudimentary and 
covered by the skin. A related form {Typhlo- 
molge rathbuni) lives in caves in Texas. 

Protococcus, a very simple genus of Green 
Algae. P, viridis (PUurococcus vulgaris) forms 
the bulk of the green encrustation found on 
the windward side of tree trunks, palings, &c. 
The plant consists of a small spherical cell 
bounded by a cellulose wall, and containing, 
besides cytoplasm, a nucleus and a lobed chloro- 
plast. The only method of multiplication is by 
cell-division, the products of which may hang 
together in small groups for some time. 

Pro'tocol (Gr. jrrotos, first, and koltdn, to glue), 
originally, in legal instruments the first sheet 
glued to the scapus or cylinder round which 
the instruments were rolled. The word has 
since acquired a variety of other significations. 
In diplomacy it signifies a document serving 
as a preliminary to, or for the opening of, any 
diplomatic transaction; also, a diplomatic docu- 
ment or minute of proceedings, signed by 
friendly powers in order to secure certain poli- 
tical ends peacefully. In Scotland a book was 
formerly kept under the name of protocol by 
every notary, for the insertion of copies of all 
the instruments he might have occasion to 
draw up. 

Pro'toglne (-jen), a name given by Jurine to 
granite in which the mica assumes a talc-like 
appearance; so called because it was supposed 
to have been the first-formed granite. It occurs 
typically in Mont Blanc. It was also called 
TcUcose-granite; but the ‘ talc ’ proves to be 
a mica. 

Proton. See Isotopes; Electron; Matter, 

Pro'toplasm, in biology, the exceedingly com- 
plex and very unstable living matter constituting 
the essential part of all organisms, and described 
by Huxley as the “ physical basis of life ”. It 
appears to be a mixture of various substances, 
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especially proteins, and in ultimate chemical 
analysis tw^elvc elements are invariably present, 
i.e. carbon, oxygen, hydrogen, nitrogen, sulphur, 
phosphorus, chlorine, potassium, sodium, cal- 
cium, magnesium, and iron. Protoplasm is 
semi-fluid, behaves like a liquid, and is of 
colloid nature. It is constantly breaking down 
into simpler and simpler substances and as 
constantly being renewed by the building up 
of complex substances from those of simpler 
character. See Cell; Cytology; Histology; Meia^ 
bolistn, 

Protor'nis, one of the earliest fossil passerine 
birds. In size and structure it approaches the 
lark, and it occurs in the Eocene strata of 
Switzerland. 

Protozo'a, the lowest sub-kingdom or phylum 
of animals, eml)racing all the unicellular forms, 
most of which arc microscopic. The protoplasmic 
body may be devoid of investment or definite 
shape, and capable of flowing out into blunt 
lobes (pseudopods) i temporary structures by 
which creeping is effected. Others are covered 
by a delicate elastic membrane (cuticle)^ have 
a definite form, and may possess a small number 
of lash-like protoplasmic threads (flagella) or a 
large number of short ones (cilia), which bend 
and straighten alternately. Flagella and cilia 
bring about swimming movements in free forms, 
while in fixed types they set up currents in the 
surrounding water by which particles of food 
are brought within reach. In the more specialized 
types there is a definite cell-mouth for the inges- 
tion of solid food. Some Protozoa, under un- 
favourable conditions, can enclose themselves in 
a horny cyst, while in others an encysted stage 
constitutes part of the life-history. Reproduc- 
tion is typically by division (fission), but in 
some cases special asexual cells (spores) are 
formed. There may also be a temporary or 
permanent fusion (conjugation), equivalent to 
sexual reproduction in higher forms. Protozoa 
are of universal distribution. The great bulk 
arc marine, but some live in fresh water or in 
damp places on the land, and a number of 
species have been discovered in the soil. Others, 
again, are parasitic, and some of these cause 
diseases, such as malaria, yellow fever, sleeping- 
sickness, and nagana or fly-disease (of hoofed 
mammals in tropical Africa). Four, classes are 
recognized. These, with the chief orders which 
they include, are; 

Class I. — Rhizopoda. Possess pseudopods, but 
flagella may be present in early stages. Often 
become encysted, (1) Lobosa, with blunt 
pscudopods. Proteus Animalcule (Amoeba), 
common on the surface of mud in ponds; some 
species are parasitic, causing dysentery. Arcella, 
Quadrula, and Difllugia, freshwater forms with 
external shell. (2) Foraminifera, with slender 
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branching pseudopods uniting into networks. 
A calcareous shell, often of complex nature 
and elegant form. Hilobigerina, Orbulina, Textu- 
laria, Nummulina, &c. (3) Heliozoa, or sun 

animalcules. Stiff radiating pseudopods. Mostly 
freshwater forms. Actinosphaerium and Actino- 
phrys (no shell); Raphidiophrys (siliceous 
spicules); Clathrulina (stalked, spherical, per- 
forated, siliceous shell). (4) Radiolaria. Marine 



forms, with a central horny capsule and a siliceous 
shell, which is often complex and beautiful. 
Actinomma, &c. Such shells, often known as 
Polycystincs, abound in Barbados earth, a 
siliceous deposit. 

Class II. — Mycctozoa, Fungus Animals. Re- 
latively large forms living on rotten wood, dead 
leaves, spent tan, &c. A large number of ainct> 
boid individuals fuse together into a plasmodium 
which creeps slowly over the substance on which 
it lives. Spores are produced in capsules of 
various form. Under the name of Myxomycctcs 
(Slime Fungi) these organisms are described as 
plants by some authorities. Didymium, Bad- 
haniia, &c. 


Class III. — Infusoria. Protozoa possessed of 
flagella or cilia. (I) Flagellata. Provided with 
flagella. Heteromita, Bodo, &c., and many 
other extremely small forms are often known 
as ‘ Monads ’. Monosiga, Salpingoeca, Polyoeca 
(colonial) are fixed forms, each individual with 
a single flagellum surrounded by a collar-like 
expansion. The colonial Protcrospongia includes 
individuals of different kinds. Noctiluca is rela- 
tively large, and is one of the organisms causing 
the phosphorescence of the sea. Forms contain- 
ing chlorophyll, and regarded as plants by some 
authorities, are Hsematococcus, Pandorina (colo- 
nial), and Volvox (colonial). (2) Ciliata. Pro- 
vided w'ith cilia. Slipper Animalcule (Para- 
mecium), Stentor, Bell Animalcule (Vorticella) 
with a contractile stalk, and related colonial 
forms, Acineta (with pointed processes for ex- 
tracting the juices of other animals). 

Class IV. — Sporozoa. Parasitic Protozoa, 
many of which arc exceedingly small. Life- 
history complex. Some arc the causes of grave 
diseases. Malarial parasites (Plasmodium, &c.) 
introduced into the blood by mosquitoes. Sleep- 
ing-sickness and nagana parasites (Trypanosoma) 
disseminated by tsc-tsc flics. 

Protractor, an instrument for measuring 
angles. The simple type such as is used by 
draughtsmen is made of box wood, celluloid, bone, 
or metal in the form of a disc or a rectangle, and 
marked with radial lines from a point. It has a 
scale which shows the number of degrees between 
the lines and a common base. In another form 
the device is made in two parts, one of which 
takes the form of an arm or disc which can be 
turned relative to the other so that lines on each 
can be superposed on those subtending the angle 
to be measured. Wlien made in this way a 
vernier may be fitted to subdivide the divisions 
of the scale. Protractors of the second type are 
commonly fitted to surveying instruments. 

Proudhon (pro-don), Pierre Joseph, French 
socialist and political writer, born at Besanyon 
1809, died there 1865. The son of poor parents, 
he was enabled to attend gratuitously the college 
of his native town. At the age of nineteen he 
entered a printer’s office, afterwards became a 
press reader, and in this way acquired consider- 
able linguistic knowledge, with the result that 
he w'rot-c an Essai de grammaire gen^rale. As a 
reward for his studious labours he had conferred 
on him by the Academy of Bcsaia^on the pension 
Suard, which yielded him an income of 1500 
francs for three years. Political economy now 
became his chief study, and in 1840 appeared 
his famous work, bearing on the title-page the 
question: Q^tCesUce que la ProprUti? (What is 
Property?), to which the first page of the treatise 
contains the answer, ‘ C’est le Vol ’ (it is theft). 
The principal theses maintained by him in this 
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work are that labour is the sole just ground of 
individual possession, and that all labour ought 
to be rewarded equally. For this treatise, and 
two others which followed, he was prosecuted at 
Besan 9 on, but was ultimately acquitted. The 
jury returned a verdict in this form: This man 
is in a sphere of ideas inaccessible to the vulgar; 
we cannot condemn him at random; and who 
will answer for his culpability? In 1843 he 
managed a system of water transport on the 
Rhdne and Sa6ne; settled in Paris in 1847; 
started various newspapers, and became a leader 
in the Revolution of 1848; was elected a repre- 
sentative for the Seine in the Constituent As- 
sembly; attempted w'ith no success to found a 
Banque du Peuple; and for his outspokenness in 
the press he was imprisoned for three years. 
Besides those already noticed, his more important 
treatises are: Discours sur la edebration du 
dimanchCi De la crdalion de Vordre dans Vhu- 
manitdy and Systdme des cfmtradictions dono- 
mifjues, — Cf. Desjardins, P. J. Proudhon: sa vie, 
ses ccuvfes^ et sa doctrine, 

Prout, Samuel, British painter, born in 
Plymouth 1783, died 1852. He received a few 
lessons in drawing in his native town, and prose- 
cuted his work by industriously sketching from 
nature. In 1812 he settled in London, was an 
occasional exhibitor at the Academy and British 
Institution, and was elected a member of the 
Society of Painters in Water-colours in 1820. 
He became famous for his drawings of street 
scenes and the quaint mediajval architecture of 
Europe. Some of his sea-coast scenes exhibit 
great power. 

Proven 9 al Language and Literature, 
strictly the language and literature of that 
portion of Southern France known iis Provence, 
but in its widest application the Proven 9 al 
language includes the Romance form of speech 
belonging to the inhabitants of a gcographicjal 
area which comprises the whole south of Fran<*e 
(especially Provence, Limousin, Auvergne), with 
Catalonia and Valencia in Spain. This language 
was the earliest cultivated of the Romance 
Imiguagcs (or those based on the Latin), and at 
one time was extensively used in literature. It 
was also called langue d'oe in contradistinction 
to the kindred speech of Northern France, the 
langue d^oil; and yet again it received the name 
of Icngua lemosina from the region where it was 
spoken with the greatest purity. Southern 
France, already refined by colonies from Greece, 
and by its vicinity to the Romans, favoured with 
a milder climate and a freer government, was 
until the eleventh eentury far in advance of the 
north in civilization, and its language was 
distinguished for clearness, tenderness, sweetness, 
and copiousness. The language, and the culti- 
vation acquired through the intercourse with the 


East, particularly with the poetical Arabs, 
awakened imagination and contributed to foster 
genius and to produce poetry. The taste for 
poetry was general among the nobles and cul- 
tivated classes in Provence, and the princes, 
particularly Raymond Berengarius III (1168-81) 
and IV (1200-45), favoured the poetical art. 
Courtesy and gallantry were nowhere so fully 
developed as in Provence, and the court became 
the centre of a romantic life. The life of the 
Proven 9 als was lyrical in the highest degree, and 
their poetry, the expression of their feelings and 
passions, necessarily lyrical. Proven 9 al, as a new 
and distinct language, appears in historical 
records about the tenth century, and continued 
as a medium of living literary expression until 
about the end of the thirteenth century. Pro- 
vcn 9 al is a language whose interest as a vehicle 
of literature is mainly in the past. This interest 
begins in the early part of the eleventh century 
with a didactic poem, based by its unknown 
author on the Dc Consolatione Philosophice of 
Boethius; but Proven 9 al literature in its develop- 
ment found most characteristic expression in the 
amorous lyrics of the troubadours. The earliest 
of these lyric poets was William IX, Count of 
Poitiers, about the close of the eleventh century, 
who was followed in France, Italy, and Spain by 
an innumerable band of poets in the Proven 9 al 
tongue. Most of this poetry was intended to be 
sung, and not infrequently the poet also com- 
posed his own music. Besides the lyric poetry, 
of which there were various classes, Proven 9 al 
poetry also existed of a narrative character, in 
which legendary and historical themes were 
treated in epical detail. The rapid decay of this 
Provcn 9 al literature, which was almost exclu- 
sively the possession of the upper classes, was 
largely due to political causes. During the war 
with the Albigenses the social eondilion of the 
feudal nobility in the south of France suffered 
such downfall that thenceforth the art of the 
troubadour and the minstrel ceased to be 
adequately remunerated. In 1350 a few scholars 
of Toulouse attempted to revive its decaying 
glory, and for this purpose composed a treatise 
on grammar and poetry called the Leys d'^ Amors, 
About the middle of the fifteenth century the 
language ceased to be used both for adminis- 
trative and literary purposes, and it has long been 
reduced almost to the condition of a patois. In 
the nineteenth century a new revival took place, 
under the impulse of such poets as Jacques 
.Jasmin and Frederic Mistral, who endeavoured 
to resuscitate Proven 9 al as a literary language, 
and produced poems of no small value written 
in the modern form of it. A society of literary 
men and scholars {lou Felibrigc) was founded 
for the purpose of furthering this object. See 
Troubadour, — Bibliography: F. Mistral, Lou 
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Tresor dou Felibrigc; A. Dauzat, Phondtupic his- 
torique du patois de Vinzelles; Maridton, La Terre 
provengak; Mary-Lafon, Histoire litter aire du midi 
de la France; J. de Nostredanic, Les vies des plus 
ciUbres et anciens pontes provengaux, 

Provence (pro-vans), one of the old pro- 
vinces of France, lying in the south-eastern part 
of the country, on the Mediterranean, bounded 
on the north by Dauphin6 and Venaissin, on the 
cast by Piedmont, and on the west by Languedoc. 
It now forms the departments of Bouehes-du- 
Rhdne, Var, and Basses- Alpcs, with parts of 
Vaucluse and Alpes-Maritimes. The capital was 
Aix, and the province was divided into Upper 
and Lower Provence. Greek colonies were 
founded here at an early period; and the Romans, 
having conquered all the south-east of Gaul 
(124-123 B.C.), gave it the name of Promneia 
Gallia^ or simply Provincia (the province), whence 
its later name was derived. It passed successively 
into the hands of the Visigoths, Ostrogoths, 
Franks, and in 879 became part of the Kingdom 
of Burgundy. It subsequently was ruled by the 
Counts of Arles and the Counts of Barcelona, 
then by Charles of Anjou (brother of Louis IX 
of France) and his descendants, and in 1481 
passed to Louis XI of France. — Cf. A. Fabre, 
Histoire de Provence (4 vols.). 

Proverb, a short pithy sentence forming a 
popular saying and expressing, in a keen, quaint, 
or lively fashion, some result of the experience 
of life. Proverbs arc the flower of popular wit 
and the treasures of popular wisdom. They 
give the result of experience in a form made 
impressive by rhyme, alliteration, parallelism, 
a pointed turn, or a comparison drawn from 
the most ordinary scenes and occurrences of 
life, which, by the force of association, makes 
their effect strong and permanent. Proverbs arc 
plain-spoken. They may be unassuming, lively, 
grave, or even sublime; their general character 
is na'iveU. In their view, as in the eye of 
the law, all are equal. They take cognizance 
of the virtues and vices and follies of all classes, 
without respect of persons. They pierce the 
object at which they aim, and this in fact gives 
them currency, and makes them what they are. 
Proverbs have been defined by Cervantes as 
“ short sentences drawn from long experiences 
by Howell as sayings which combine “ sense, 
shortness and salt by Bacon as “ the genius, 
wit, and spirit of a nation and by Earl Russell 
as “ the wisdom of many, and the wit of one 
They have formed an important part of the 
common wisdom of both Eastern and Western 
civilizations, and in this way they are interest- 
ing in a study of the spread and structure of 
language, as it has been pointedly applied to 
changing manners and customs. Greek and 
Latin proverbs were collected by Erasmus in 


his Adagia; English proverbs have been col- 
lected by Camden, Howell, Ray, Kelly, Bohn 
(an enlarged and improved edition of Ray), 
and Hazlitt; Scottish by Allan Ramsay and 
by A. Hislop; French by De Lincy; German 
by various collectors, more especially Wander; 
Arabic by Burckhardt and by Freytag; Bengali 
by Long. — Bibijograpiiy: R. C. Trench, Proverbs 
and their Lessons; Bohn’s Polyglot of Foreign 
Proverbs; G. Strafforello, La Sapienza del Mondo, 

Proverbs, The Book of, in the Hebrew 
Canon of Scripture, is int-luded in the Ilagio- 
grapha, and comes immcdifitely after Psalms. 
The structure of the work is composite, being a 
compilation of miscellaneous aphorisms, counsels, 
and sententious dicta of the sages dealing with 
conduct, character, and the general management 
of life. The thought, placid and genial throughout, 
never ventures from the realm of practical ethics 
into the sphere of speculation and metaphysics. 
Common sense characterizes the whole collection 
as befitting a popular anthology of wise maxims 
and moral discourses. 

The authorship of the book cannot be attri- 
buted to any one mind. Tradition was in favour 
of King Solomon, who, it is reported (/ Kings^ 
iv, 32), “ spake three thousand parables ”, 
Certain sections of I he book (i-ix; x-xxii, 16; 
xxv-xxix), according to the editorial headings, 
profess to be Solomonic. But it is now the opinion 
of most scholars that the earliest section (x-xxii, 
16) implies a date after the Exile. Although many 
individual proverbs are even earlier than the 
times of the monarchy, we have no proof that 
any of the wise king’s reputed proverbs have been 
preserved. King Solomon, in the eyes of posterity, 
was regarded as the grand master of proverbial 
lore, just as his father David was regarded as the 
founder of psiilmody. Hence the work was 
circulated under the authority of the royal 
name. 

Internal evidence, however, reveals the suc- 
cessive layers of redaction. The following divisions 
are distinguishable; 

1. Introductory group of discourses (i-ix), with 
the heading “ The Proverbs of Solomon ”, &c. 

2. Nucleus (x-xxii, 10), ” The Proverbs of 
Solomon ”. 

3. 2\vo smaller collections of aphorisms (xxii, 
17-xxiv, 22, and xxiv, 23-34, the latter section 
having as heading, “ These also are by the wise ”). 

4. Ilezekian collection (xxv-xxix), so called 
from the heading, “ These are also proverbs of 
Solomon which the men of Hezekiah, king of 
Judah, copied out ”. 

5. ” The words of Agur ” (xxx). 

6. ” The words of King Lemuel ” (xxxi, 1-9). 

7. Acrostic poem of the virtuous woman (xxxi, 
10-31 ). 

In the Greek version there is a dislocation of 
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the sections, thus further substantiating the view 
that they were originally separate tracts. 

Although there is lack of continuity in the 
parts, nevertheless one sustained theme unites 
the various sections into coherence. The domi- 
nant chord is wisdom. The prefatory couplets 
(i, 2-7), perhaps the work of the final editor, 
explain the raison d'etre of the whole collection, 
namely, that men may be exercised in wisdom, 
which, as we shall see, is more than merely 
worldly wisdom, from which the book is not 
altogether free. In the opinion of the sages, 
wisdom is that which governs and regulates 
human action, in fact, it is equivalent to religion. 
“ The fear of the Lord is the beginning of wis- 
dom.” Wisdom was a spacious term for know- 
ledge of God and knowledge of man. It was this 
association of worldly knowledge with divine 
knowledge that made the teaching of the sages 
so popular. Nothing human was alien to them 
since it partook of the nature of God. They were 
the humanists of Israel, and the freedom from 
bias and the breadth of outlook which this con- 
ception of wisdom indicates were largely due to 
the influence of the Greek spirit of emancipation. 

XnProverhs the existence of one God is assumed. 
The law, the temple, and the priesthood are 
nowhere mentioned. Indeed, in tone and char- 
acter there is a complete absence of national 
feeling in the book. The general inference is that 
Proverbs dates after the Exile, say about flOO b.c. 

St. Paul quotes about twenty times from 
Proverbs, while with the early Fathers it was a 
special favourite. Indeed, wherever was to be 
found ” pure religion breathing household laws ”, 
there it was chosen as the authorized manual of 
conduct. “■ Concise sentences,” says Bacon, 
“ like darts, fly abroad and make impressions, 
while long discourses arc flat things, and not 
regarded ” — hence the value and effectiveness 
of the book and the general esteem in which it 
has been held by past generations. — Biniao- 
oraphy: C. H. Toy, Proverbs; J. .1. S. Perowne, 
Book of Psalms, 

Providence, a city and port of entry of the 
United States, the capital of the state of Rhode 
Island and the county scat of Providence county; 
served by the New York, New Haven, & Hart- 
ford Railway, and by coasting-steamers to New 
York, &c. In the centre of the city the river 
expands into a circular sheet of water called the 
Cove, nearly a mile in circumference. The princi- 
pal buildings arc the state capitol, city hall, jjublic 
library, court-house, and Brown University 
(founded 1704), which is under Baptist control. 
The principal manufactures are jewellery, worsted 
goods, silver ware, steam-engines, rubber and 
elastic goods, cotton and woollen goods, and 
margarine. There is a safe and commodious 
harbour, though somewhat difficult of access. 


and the coasting trade is important. Provi- 
dence was first settled in 1630, incorporated 
in 1649, and became a city in 1832. Pop. (1920), 
287,595. — Bibliography: W. R. Staples, Annals 
of the Town of Providence; W. Kirk, A Modem 
City: Providence, Rhode Island and its Activities, 

Province, originally a country of consider- 
able extent, which being reduced under Roman 
dominion was remodelled, subjected to the 
command of a governor sent from Rome, and 
to such taxes and contributions as the Romans 
saw fit to impose. In modern times the term 
has been applied to colonies or to independent 
countries at a distance from the metropolis, or 
to the different divisions of the kingdom itself. 
Thus the Low Countries belonging to Austria 
and Spain were styled provinces. The different 
governments into which France was divided 
previous to the Revolution w^cre also called 
provinces. The name has sometimes been 
retained by independent states. Thus the 
Republic of Holland, after it had thrown off 
the Spanish yoke, was called the United Pro- 
vinces. The main divisions of India and the 
Dominion of Canada are known as provinces. 
In the canon law the term is applied to the 
jurisdiction of an archbishop. In the Roman 
(Catholic Church it is also given to the terri- 
torial divisions of an ecclesiastical order such 
as the Franciscans. 

Provins (pro-van), a town of France, in the 
dcpartincnt of Seinc-ct-Marnc. It has interesting 
historical and architectural relics. Provins is 
mentioned in a capitulary of Charlemagne in 
802, and in the thirteenth century it was a large 
and important city. It derives its modern repu- 
tation from its mineral-waters, used for bathing 
and drinking, and from the roses which are cul- 
tivated in the district. Pop. 9000. 

Provost, a title given to the president of 
certain bodies, as the heads of Oriel, Queen’s, 
and Worcester Colleges at Oxford, and of King’s 
College, Cambridge, equivalent to the Master in 
other colleges. In the cities and burghs of 
Scotland the provost is the chief magistrate, 
corresponding to the English mayor. The chief 
magistrates of Edinburgh and Glasgow are styled 
lord provost, and the same title has been granted 
to, or is popularly given to, several others, 

Provost -marshal, the title now borne by 
the commandants of the Corps of Military Police, 
who with two assistants are permanent officials. 
In addition to these, certain regimental officers 
with the title of deputy, assistant, or deputy- 
assistant provost-marshal are in peace-time tem- 
j)orarily attached to the Military Police for 
service with detachments of the corps at the 
head-quarters of certain commands and large 
formations. The duties of provost-marshals of 
all grades are to keep order among the troops 
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of a garrison town when sucti troops are for 
the moment not under the immediate control 
of their own olflcers, e.g. when men are at 
liberty in a town. On mobilization a provost- 
marshal and as many assistants as may be 
necessary are appointed pursuant to the pro- 
visions of Section 74 of the Army Act, which 
reads as follows; “ For the prompt repression 
of all offences which may be committed abroad 
provost-marshals with assistants may from time 
to time be appointed by the general order of 
the general officer commanding a body of forces. 
A provost-marshal or his assistants may at any 
time arrest and detain for trial persons subject 
to military law committing offences, and may 
also carry into execution any punishment to 
be inflicted in pursuance of a court-martial, 
but shall not inflict any punishment on his 
or their own authority.” 

In earlier days a provost-marshal, according 
to Grose (Military Antiguiiies), was a sort of 
man-of-all-work to the camp, and appears to 
have been responsible for many duties. 

Proxy (contracted from procuraqj)^ the agency 
of another who acts as a substitute for his prin- 
cipal. In parliamentary law every member of 
the House of Lords could formerly (until 1808) 
constitute another member of the House of the 
same order with himself his proxy to vote for 
him in his absence. Shareholders of a company 
can vote by proxy. 

Prudentius, Aurelius Clemens, one of the 
early Christian poets, born at Calagurris, in 
Spain, in a.d. 848, died after the beginning of 
the fifth century. In his latter years he com- 
posed a great number of hymns and other 
religious poems in which he successfully imi- 
tated classical models. 

Prudhon (prii-don), Pierre, French painter, 
born in 1758, died in 1823. He studied his art 
at Dijon and in Home, where he came under 
the influence of Correggio and of Leonardo. 
In 1789 he settled in Paris, where he gradually 
made his way, and at length became famous by 
his Truth descending from Heaven, Psyche carried 
off Zephyr, and Crime pursued by Justice 
and Divine Vengeance. His importance consists 
in the fact that, in opposition to David, he 
accentuated the purely pictorial element and 
the effect of light in his works. 

Prunella, or Prunello, defined by Skeat as 
a strong, woollen stuff, originally dark in colour. 
It was once used for clergymen’s gowns, and is 
still used for the uppers of ladies’ boots and shoes. 
A weave often used for a kind of woollen cloth 
is called the prunelle twill. The word is mainly 
remembered on account of Pope’s couplet (Essay 
on Man, iv, 204): 

Worth makes the man, and want of it, the fellow, 

The rest is all but leather or prunella. 


Pruning is the severing of portions of the 
stem, branches, shoots, leaves, or roots of a 
plant for the purpose of removing excrescent or 
unprofitable growths, and rendering the sap 
more conducive to the nutrition of the valuable 
parts of the plant. The immediate effect of 
pruning is to reduce the growrth of a plant in as 
far as it depends on the amount of foliage duly 
exposed to the light; but as by judicious pruning 
the parts left have not only a greater share of 
sap, but arc better exposed to the light, its 
ultimate effect is to produce a larger and stronger 
plant. From the tendency of sap to flow in 
increased quantity into the parts immediately 
adjoining those where its flow has been inter- 
rupted, an almost unlimited power is given to 
the gardener of controlling the direction of the 
growth of a plant. The season for pruning varies 
with the nature of the tree and the purpose for 
which it is pruned. In general it may be said 
that autumn or winter is the best season for 
extensive pruning; in summer an excess of vigour 
in the plant may require a little pruning, but in 
spring it not only weakens the plant, but is liable 
to induce disease. Root-pruning is employed to 
check rapidity of growth and to induce develop^ 
ment of flow’cr-buds. The best season for this 
operation is after the leaves have fallen in autumn 
or before the sap begins to flow in spring. 

Prunus, a genus of arborescent plants be- 
longing to the nat. ord. Rosaceac, and compre- 
hending the cherry, bird-cherry, plum, damson^ 
sloe, bullacc, apricot, &c. 

Pruri'go is the name applied to a papular 
eruption with intense itching. Like other 
aifcctions with severe itching, it is often com- 
plicated by septic and eczematous conditions 
as a result of scratching. There are various 
forms of prurigo; the commonest is strophulus or 
gum rash. 

Prussia, a republic of Germany, the largest 
component state of the German Reich, It is 
divided into provinces which, with areas and 
populations, past and present, are shown in the 
table on the following page. By a comparison 
of these figures it will be seen that, on the basis 
of the census of 1910, Prussia has lost by the 
Treaty of Versailles 20,798 sq. miles of territory 
and a population of 3,089,979. The population 
is now less than at the census of 1905, but the 
density per square mile is greater than at any 
previous period in Prussia’s history. 

Physical. — l*russia b(‘longs to tlic great plain 
of Northern Europe, and may be described 
generally as a vast plain, elevated in the south 
and south-west, and thence descending tow'ards 
the Baltic and the North Sea, on both of 
w’hich it comprises almost the whole coastal 
plain of Germany. The Rhine, Elbe, Oder, and 
Weser are the principal rivers. 
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Provinces.* 

Pre-European War. 

Post-European War. 

Area, 

MSia. 

Pop. 

1910. 

Pop. 
per sq. 
Mile, 
1910. 

Area, 

Milfes, 

1920. 

Pop. 

1919- 

Pop. 
per sq. 
Mile, 
1919. 

East Prussia (Ostpreussen) 

14.320 

2,064,175 

144-1 

14,286 

2,229,290 

156*0 

West Prussia (Westpreussen) 

9.863 

1,703,474 

172*7 

3,026* 

326,881 

108*0 

Berlin 

24 

2,071,257 

86279*0 

338 

3,803,770 

11253-8 

Pomerania (Pommem) 

1 1 ,629 

1,716,921 

147*6 

11,654 

1,787,193 

153*4 

Brandenburg 

15.376 

4,092,616 

266*1 

15.070 

2,445,627 

162*3 

Posen 

11,190 

2,099,831 

187*6 

— 

— 

— 

Silesia (Schlcsien) 

15,569 

5,225,962 

335 6 

— 

— 

— 

Saxony (Sachsen) 

9,752 

3,089,275 

315-7 

9.756 

3,129,193 

320*7 

Schleswig-Holstein • 

7.340 

1,621,004 

220*8 

5,805 

1,462,187 

251-9 

Hanover (Hannover) 

14.862 

2,942,436 

197-9 

14,869 

3,017,366 

202*9 

Westphalia (Westfalen) 

7.804 

4,125,096 

528*6 

7,807 

4,488,115 

574 9 

Hesse-Nassau 

6,060 

2,221,021 

366- 5 

6,062 

2,273.502 

375 0 

Rhine (Rheinprovinz) 

10,420 

7,121,140 

6834 

9,470 

6,769,469* 

714*8 

Hohenzollern fllohen-Zollernsche Lande). . 

441 

71,011 

141 0 

441 

70,751 

i6o*4 

Lower Silesia (Niederschlesien) 


— 

— 

10,270 

2,987,904 

290*9 

Upper Silesia (Obcrschlesien) 

— 

— 

— 

4,998 

2,283,992 

457-0 

Total 

134.650 

40,165,219 

298 2 

113.852 

37,075,240 

325-6 


' All of these arc dealt with under their respective titles elsewhere in this work. 

•Border Province. * Including Heligoland ; pop. (1910), 3027, exclusive of military. 

• This figure includes the Saar but not Eupen and Malmedy. These figures may not be exactly m agreement with those 
of other statistical tables, but in compilation preference has been given to the figures quoted in the 1922 edition of Brockhaus, 
Handbuch des Wissens (vol. i). 


Towns, — The capital is Berlin; others arc; 
Koln (Cologne, pop. 633,900), Breslau (528,260), 
Essen (440,000), Frankfurt-am-Main (433,000), 
Diisscldorf (407,340), Hannover (400,000), Dort- 
mund (300,000), Magdeburg (286,000), Konigs- 
berg (2(K),900), Duisburg (244,300), Stettin 
(233,000), Kiel (205,300), Halle (182,400), 
Altona (170,000), Cassel (163,000), and Elbcr- 
feld (160,000). 

Government, — Prussia was proclaimed a re- 
public on 13th Nov., 1918, and a new Constitu- 
tion was adopted on 30th Nov., 1920, This 
provides for a Diet (Landtag) which elects a 
Premier, who, in his turn, appoints responsible 
ministers to the portfolios of National Welfare, 
Justice, Commerce, Interior, Agriculture, Fin- 
ance, and Education and Public Worship. These 
ministers, with the Premier, form the Cabinet, 
and arc vested with the powers of the former king. 
The Diet is elected for four years on the principle 
of proportional representation and by universal 
male and female suffrage, the age qualification 
being twenty years. The State Council or 
Staatsrat (74 members) advises and controls the 
Diet, and has the power of veto over legisla- 
tion approved by the Diet. The deliberative 
assemblies of the provinces elect the Council 
on a basis of one representative to 50,000 inhabi- 
tants. Each province is controlled by a Governor 
{Oberprdsident), superior to the presidents of 
districts, and there is a limited measure of local 
government, Prussia sends 26 members to the 
German Imperial Council (Reichsrat), as compared 
with 10 from Bavaria, 4 from Wiirttemberg, 


7 from Saxony, 3 from Baden, and 16 from the 
other states, 

llcligion , — About two-thirds of the population 
are Protestants and one-third are Roman 
Cat holies, with a small number of Jews and 
unclassified religions. 

Education, — Elementary education is free and 
compulsory from six to fourteen years, but 
secondary instruction is entirely voluntary. 
There are 13 universities, 356 gymnasia, 507 
lyceums (girls’ high schools), 38,684 public 
elementary schools, 204 public normal schools, 
2 forestry schools, 2 technical mining schools, 
2 agricultural colleges, 2 veterinary colleges, 
4 commercial academies, and 4 technical high 
schools. 

Production and Industry, &c., are dealt with 
under the respective provinces. 

BiBLioGRArHY; S. Osborne, The Upper Silesian 
Question and Germany's Coal Problem; Germany 
{Peace IIandbook,\o\. vii, H.M. Stationery Office). 

History, — The historical development of Prussia 
is closely associated with three important 
elements. The first of these is found in the 
growth of the power of the Electorate of Branden- 
burg, which formed the nucleus of the future 
state; the second relates to the acquirement of 
the province of Prussia, which gave its name to 
the new heterogeneous territory; and the third 
is associated with the rule of the Hohenzollern 
family, under whose skilful diplomatic and 
military guidance the small Brandenburg elec- 
torate grew into what is now considerably the 
larger portion of the German Reich. Branden- 
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burg, which had been conquered by Charlemagne 
in 789, was erccte^ into a iriargraviute by Henry 
I (the Fowler), Emperor of Germany in 926. 
Albert the Bear, who received Brandenburg as 
a fief from the Emperor Lothairc II (1134), 
conquered the Slavonian Wends, and took in 
1157 the title of Margrave of Brandenburg. 
His dynasty eontinued to rule till 1320, and 
during this period German civilization was 
gradually extended in Pomerania, Saxony, Bran- 
denburg, and Silesia. After its extinction there 
followed a period of anarchy, during which 
Brandenburg fell as a lapsed fief to the empire, 
and Louis of Bavaria gave it to his son. Ue- 
maining under Bavarian rule for three electorates, 
it was subsequently ceded to the House of Luxem- 
burg, and Charles IV, the first imperial repre- 
sentative of this House, gave it successively to 
his sons Wenceslas (1373) and Sigismund (1378). 
The latter, being in debt, received from Frederick, 
the Burgrave of Nurnberg, a loan of 400 ,000 gold 
florins, for which Frederick held Brandenburg 
in pawn, and subsequently acquired it in full. 
This burgrave was tlie descendant of Conrad of 
Hohenzollern, a cadet of a Suabian family to 
whom belonged a small territory surrounding 
the ancestral castle of Hohenzollern, of which 
they traced their lordship back to the time of 
Charlemagne. Brandenburg, which Frederick 
had thus acquired, was covered with feudal 
strongholds, which he gradually reduced, and 
he also added the two small territories of Ansbach 
and Baireuth. Frederick II, who succeeded his 
father in 1440, extended the possessions of his 
family by policy as w’ell as by valour. In 1470 
he abdicated in favour of his brother Albert 111, 
surnamed Achilles, who, by a family ordinance, 
prepared the way in an important respect for 
the future greatness of his House by providing 
for the undivided descent of the dominions in 
connection with the electorate {Dispositio 
Achillea), In 1018 John Sigismund united the 
Duchy of Prussia to the electorate, and the whole 
country became known as Prussia. 

In 1014, by the Treaty of Xanten, Clt*vcs and 
La Marck were assigned to Brandenburg, and 
the foundations of the Prussian Rhine-province 
were thus laid. During the Thirty Years’ War 
(1618-48) the electorate suffered severely, but 
the power of modern Prussia was consolidated 
during the second half of the seventeenth cen- 
tury. Frederick William (1040-88), called the 
Great Elector, may be regarded as the virtual 
founder of the Prussian monarchy. He was suc- 
ceeded by his son Frederick, who in 1701 had 
himself crowned as king, being the first King 
of Prussia. Under his rule the Prussian troops 
fought side by side with the English at Blen- 
heim, Ramillies, Oudenarde, and Malplaquet. 
Frederick I was succeeded by his son (1713) 


Frederick William I, who governed Prussia till 
1740. At his death he left a prosperous country, 
a well-supplied Treasury, and an army of 80,000 
men to his successor. 

Frederick II, surnamed the Great (q.v.), suc- 
ceeded to the crown on the death of his father 
in 1740. He wrested Silesia from Austria, and 
by the partition of Poland (1772) added West 
Prussia to his kingdom. At his death in 1780 
Frederick II left Prussia a European power. 
He was succeeded by his nephew Frederick 
William II (1786-97), during whose reign the 
partition of Poland was completed. Frederick 
William II was succeeded by his son Fre- 
derick William III (1797-1840). Continuing 
his father’s policy in regard to France, the 
new king courted the French directorate, 
and at the Peace of Lum^ville (1801) Prussia 
was indemnified by 4110 sq. miles ceded at 
the expense of the empire. In 1804 Prussia 
recognized Napoleon as Emperor of France, 
and in the campaign which ended in the 
overthrow of Austria at Austerlitz (1805) re- 
mained neutral. This attitude was at first 
successful, but ultim.ately it led to distrust 
among the (Jerman states, and by the formation 
of the Confederation of the Rhine, Prussia was 
isolated and left to the mercy of Napoleon. At 
the instigation of the latter Prussia had occupied 
Hanover, but Napoleon treated this fact with 
contemptuous indifference when he offered to 
restore Hanover to England. In his indignation 
at this insult Frederick William declared war 
against France without an ally. The result was 
the battle of Jena and Prussia’s defeat. At the 
Peace of Tilsit (June, 1807), concluded between 
Prussia and Napoleon, all lands between the 
Rhine and the Elbe were ceded to Napoleon for 
his free disposal, a war indemnity of 140,000,000 
francs was imposed on the mutilated kingdom, 
and Frederick William was also under treaty 
obligation not to maintain an army of more 
than 42,000 regular troops during the next ten 
years. Tlic years which followed this national 
disaster were chiefly remarkable for the sweep- 
ing internal reforms which the crisis necessitated, 
carried out under Baron Stein and Baron Har- 
denberg, and almost amounting to a revolution. 
In the great struggle for the overthrow of 
Napoleon which followed, an important part 
was taken by the Kingdom of Prussia, and 
the Prussian troops along with the British bore 
a noble part in the Waterloo struggle. At the 
Congress of Vienna (1815), when the map of 
Europe was rearranged, Prussia, though losing 
some possessions, was indemnified with others 
more extensive and valuable, and wiis placed 
in a more advantageous position than before. 
She now also formed one of the states in the 
new German Confederation. 
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After the Restoration Frederick William III 
leaned to the des])otic counsels of Austria and 
Russia, supported heartily the Holy Alliance, 
and entered upon a reactionary policy which 
continued until his death in 1844). lie was 
succeeded by Frederick William IV, who was 
expecled to grant a Constitution to his subjects, 
but refused tlie demand of his states to this 
effect in 1841. In 1847 he tried to anticipate 
the revolutionary movement spreading through- 
out Europe by summoning a combined meeting 
of provincial Parliaments at Berlin, but he con- 
ferred on them no real power. In the following 
year, however, after a deadly struggle, in which 
Berlin was declared in a slate of siege, the king 
dismissed his ministers, and granted a Constitu- 
tion, the details of which were elaborated by a 
new Parliament, and which was formally pro- 
claimed in 1850. The Poles in 1848 revolted 
against Prussian rule, but the movement was 
summarily suppressed. In 1848 a deputation 
of the German National Assend)Iy at Frankfurt 
offered the crown of Emperor of the Germans 
to the King of I^russia, but it was declined. 
By this time two parties existed in the Ger- 
manic Confederacy, one of them desiring Prussia 
to be the chief state in (iermany, to the exclu- 
sion of Austria altogether; henceforth there was 
a strong rivalry between these two states. In 
1857, the king being insane and unable to conduct 
affairs, his brother William became regent, and 
ultimately succeeded to the throne on the death 
of Frederick William in 1801. 

The new ki:^g, William I (1801-88), showed 
a disposition to absolutism, which in 1862-3 
occasioned a lengthened dispute between the 
chambers and the ministry under Count Bis- 
marck. At this time, on the complaint of the 
Federal Diet that Denmark had not observed 
its treaty obligations in regard to the Duchies 
of Sehleswig and Holstein, the Prussians, under 
General Wrangel, entered Schleswig (1804), and 
Denmark was overpowered. By the Treaty of 
Vienna, signed 80th Oct., 1804, Denmark gave 
up Schleswig, Holstein, part, of Jutland, and 
Lauenburg to Germany. In the following year 
Prussia purchased the claims of Austria over the 
Duchy of Lauenburg, and it was agreed that 
Schleswig and Holstein should be administered 
separately by both powers. But this settlement 
did not last long. Prussia, which had determined 
on appropriating them, wished to buy out 
Austria, but the latter would not cede her 
claims for money. This led to war between 
the two powers and to the break-up of the 
German Confederation, some of the states of 
which sided with Prussia, others with Austria. 
On 15th June, 1800, the Prussian troops look 
the offensive, and the brief campaign which 
ensued is known as the Seven Weeks’ War. 


The Prussian forces were armed with tne new 
necdlc-gun, and the entire operations were 
directed by the chief of staff. Count von 
Moltke. The Austrians, under General Benedek, 
were completely defeated near Kdniggratz, in 
Bohemia, where on 3rd July was fought the 
decisive battle of Sadowa; and peace soon fol- 
lowed. A subordinate campaign against Hanover, 
Bavaria, and other states liad been conducted by 
the Prussians with (jomplctc success. After the 
war Prussia incorporated Hanover, Hesse-Cassel, 
Nassau, Hessc-Homburg, Schleswig, Holstein, 
Lauenburg, Hesse-Darmstadt north of the Main, 
and the principality of Ilohenzollern, which 
already belonged to the royal family. The 
King of Prussia now invited the states of 
North Germany to form a new confederation, 
which was cstaldished on the basis of proposals 
made by Prussia. The jealousy of France was 
excited by this powerful confederation, and in 
1807 the question of the disposal of Luxemburg 
brought France and Prussia almost to the point 
of war. In 1870 Prince Leopold of Hohenzollern 
consented to become a candidate for the then 
vacant Sjianish throne. This was opposed by 
the French emperor (Napoleon III), who de- 
manded not only that the candidate should 
withdraw, but that the King of Prussia should 
pledge himself not to permit any such future 
candidature. This being refused, war was de- 
clared by France on 15th July, 1870, with a 
most disastrous result to herself. After the 
German arms had proved entirely successful, 
on the invitation of the North German Parlia- 
ment supported by the South German states, 
the King of Prussia assumed on 18th Jan., 1871, 
the title of German Emperor. 

From this point the history of Prussia is, to 
a great extent, merged in that of the German 
Empire. In the hands of Prince Bismarck, acting 
as Premier of Prussia as well as Chancellor of 
the empire, a strong, central, autocratic govern- 
ment was maintained. Externally his policy 
was to secure Germany from attack by France 
or Russia, and to bring about this, alliances were 
made with Austria and Italy. Internally the 
legislation of Prussia was for some time chiefly 
remarkable for its antagonism to the Roman 
Catholic Clerical and Socialist parties. In 1873 
many clerical privileges were suppressed by the 
laws introduced and carried by Falk; but in 
1880 an amendment to these was promoted by 
the Premier, and subsequently he greatly modi- 
fied his opposition to the ultramontancs. The 
Social Democrats also evoked the special anti- 
pathy of the Prussian Premier, and their success 
at the elections, especially in Berlin, caused him 
to promote an anti-social law, which was vigor- 
ously applied. In his policy, both home and 
foreign, IVince Bismarck was supported by the 
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Emperor William I until the death of the latter 
in March, 1888. He was succeeded by his son 
Frederick III, who, when he ascended the throne, 
was struggling with a deadly throat disease. 
When he died in June, 1888, he was succeeded 
by his son William II (1888-1918), who showed 
himself a ruler with a mind and will of his own. 
He dismissed Bismarck (1890) and inaugurated 
a world- j)ol icy, which soon proved to be a menace 
to European peace. Sec Germany; European 
War. 

Bibliogkapiiv: H. G. Prutz, PremsiBche 
Geschichte; E. Evers, Brandcnburgisch - preus- 
sische Geschichte; J. A. B. Marriott and C. G. 
Ilobertson, The Evolution of Prussia; A. Chuquet, 
De Frederic II d Guillaume II; Prince B. H. M. 
C. von Billow, Imperial Germany (translation, 
M. A. Lewenz). 

Prussia, East {Osipreussen), a detached 
maritime province of Prussia, Germany, lying 
along the Baltic coast between the districts of 
Danzig and Memel, and conterminous elsew'hcre 
with Poland (south and w'cst) and Lithuania 
(east). 

Area, d;c. — East Prussia has an area of 14,280 
sq. miles, and, after West Prussia, it is the 
most thinly populated province of the Republic. 
There are no really large towns, and only one, 
Konigsberg, the chief towm (poj). 1919, 200,895), 
has any considerable industrial population. 
Other towns are Tilsit (40,000), Insterburg 
(30,000), Elbing (03,000), and Allenstein (30,000). 
Roughly, 00 to 08 per cent of the people are 
country-dwellers, and are devoted to ligriculture 
and rural pursuits. 

The following table shows the inlcrccnsal 
increases in population: 


Pomeranian ridge. In the East Prussian lowland 
there arc three areas of higher land which stand 
out from the rest of the country, viz, (1) the 
Elbinger Hohe, east of Elbing; (2) a group of 
hills south of a line from Hciligcnbeil (on the 
Frischc*^ Ilaff) to Deutsch Eylau; and (3) 



Samland, in the vicinity of Konigsberg. The 
remainder of the country slopes gently towards 
the rivers and the sea, and is almo^ entirely 
below 300 feet in height. The most fertile areas 
are in the Vistula depression and delta-plain, 
and in Samland. Sand movements on the 
Nehrungen, the surfaces of which rise from the 
sea to form dunes opposite the HalTs, have been 
checked by the planting of pines. The western 
frontier is travci^jd by the Visiula (q.v.) and 
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Physiography. — The coast in general is flat, 
and is occupied by the Frisches and Kurisches 
Haff. The water is shallow and tidal action is 
negligible. The surface is studded with in- 
numerable lakes, varying from mere ponds to 
large sheets of water like the Spirding See and 
Mauer See, w^hich have areas of 45 and 50 sq. 
miles respectively. The province may be divided 
into three physiographical areas: (1 ) the lowland, 
forming the northern half of the province; (2) 
the Prussian ridge, occupying the southern half; 
and (3) the Vistula depression in the w'cst, 
which separates the Prussian ridge from the 


its tributary the Nogat, wdiich has a fall of 1 in 
7299, and a breadth of 130 yards, and falls into 
the Frisches Haff. The Memel (Russ. Niemen) 
forms a part of the eastern frontier-line. It enters 
East Prussia at Schmallcningkcn, 70 miles from 
the sea, after flowing 480 miles through Russia, 
Poland, and Lithuania, and branches at Kallwen 
to form a delta which has, in course of time, 
filled up betw^een one-third and one-half of the 
Kurisches Haff. The main stream is called the 
Puss from Kallwen to its mouth, and its average 
fall is 1 in 12,223, the greatest being 1 in 8312, 
The Pregel and its tributaries drain the eastern 
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and central areas of the province, the main stream 
being formed by the junction of the Instcr and 
the Angeraph (with its affluent the Pissa) at 
Instcrburg, and fl 'wing into the Frisches llaif 
4J miles west of K nigsberg. It emerges again 
at the Pillau Deep ( e Pregel), East Prussia has 
an average temperature of between 41° and 43° F. 
January is the coldest month, the mean tem- 
perature being then about 28° F. July is the 
warmest month, and 63° F. may then be attained. 
East Prussia is, then, the coldest province of 
Germany. The rainfall is moderate, and being 
just within the Continental area, rain falls all 
the year round, but especially in summer. 

Communications. — Both East and West Prussia 
are traversed by two important lines from Berlin, 
viz. (1 ) the Ostbahn, which enters East Prussia 
at Marienburg, follows the line, Konitz-Dirs- 
chau (junction for Danzig )-K6nigsberg-Eydt- 
kuhnen on the Lithuanian frontier, where it 
connects with Vilna and Petrograd. It must 
cross the ‘ Corridor ’, however, and by entering 
Poland its value as a strategic line is negligible. 
(2) The line passing through Schncidemuhl and 
Bromberg, in Posen, to Thorn, Allenstein, and 
Insterburg, where it joins the Ostbahn. There is 
a continuation to Memcl, via Tilsit. The Pillau- 
Konigsberg-Lyck line, with its extension through 
Poland to Bialystock, on the Warsaw-Moskva 
Railway, and the Danzig-Dirschau-Marienburg- 
Deutsch-Eylau line, which permits of communi- 
cation with Warsaw, are also of importance. A 
canal connects Konigsberg with the Masurian 
Lakes. Lakes Mauer and Spirding are linked by 
small canals, and Konigsberg is similarly con- 
nected with Pillau (q.v.). 

Production: Agriculture. — The soil of East 
Prussia generally is not fertile, and the principal 
branches of agriculture are fodder-cropping and 
live-stock breeding, with some cereal and potato 
raising. Rye and oats are the chief cereals; wheat 
and barley are not suitable as crops. l*eat litter 
is made in the moor (Johannisburg Heath) 
district. The province is celebrated for the horses 
which it used to supply in large numbers for the 
German army, and at that time the Wehlau 
(Pregel) horse market was world-renowned. 
Cattle, sheep, and pigs are also raised. Forestry , — 
About 18 per cent of the surface is afforested, 
80 per cent of the trees being coniferous. — 
Fisheries. — These are valuable, smelts, roach, 
and perch-pike being found in the llaffs in 
enormous numbers. 

Manufactures. — These are of small conse- 
quence, and are generally subordinate to and 
dependent upon local agriculture and forestry. 
There is some shipbuilding at Elbing and 
Pillau. Sugar, beer, spirits, and wooden goods 
are made. 

See Prussia; Germany; Prussia, West; Tilsit; 


Pillau; K&nigsherg; Vistula; Prcgel; European 
War; and other articles. 

Bibliography: J. W. F. Thelwall and C. J. 
Kavanagh, Economic and Financial Conditions 
in Germany (H.M. Stationery Office); Germany, 
in Peace Handbooks, vol. vii (H.M. Stationery 
Office); Brockhaus, Ilandbuch des Wissens (1922). 

Prussia, West, a former province of Prussia, 
Germany, the western portion of which was 
divided between Danzig and Poland by the 
Treaty of Versailles, and a large part of it 
now forms what is known as the ‘ Polish Corri- 
dor The relics of Posen and West Prussia 
are now combined as the Border Province; 
area, 3026 sq. miles; pop (1919), 326,881 (or 
108*0 per square mile). Within its confines, 
West Prussia under the German Empire in- 
cluded the basin of the Vistula, but in its 
modern form a considerable area of the Polish 
Corridor and the lands apportioned to the free 
port of Danzig intervene. East of the Vistula 
and of the Nogat a small portion remains, and 
is attached to the detached province of East 
Prussia (q.v.). 

Prussic Acid. See Hydrocyanic Acid, 

Pruth (proth), a river of Europe, which rises 
on the eastern side of the Carpathian Mountains, 
in the south-east of Galicia; flows circuitously 
cast past Czernowitz, then south-south-east, 
separating Moldavia from Bessarabia, and enters 
the Danube on the left, about 12 miles below 
Galatz. Before the European War it formed 
the frontier of Roumania for a distance of 379 
miles. Its bed is 650 to 1000 feet broad, its 
depth 13 to 20 feet, and it is navigable for 
vessels of moderate size to the Husi district 
and even as far as Jassy. Length, 500 miles. 

Prynne, William, born at Swanswick, Somer- 
setshire, in 1600, died in 1669. Educated at 
Bath Grammar School and Oriel College, Oxford, 
he took his degree in 1620, and was called to the 
Bar at Lincoln’s Inn in 1628. In 1627 he began 
with Puritan severity to attack prevailing 
fashions. For a volume denouncing stage- 
playing, entitled Histrio-Mastix, which was sup- 
posed to be levelled at the queen, he was con- 
demned by the Star-chamber to pay a fine of 
£5000, to stand in the pillory and have both 
ears cut off, and to remain a prisoner for life. 
While in prison he wrote another book, Hews 
from Ipswich against Laud, and being con- 
demned again to another fine of £5000, and 
to lose the remainder of his ears, had the 
stumps cut off, and was branded on both 
cheeks. The Long Parliament in 1640 granted 
his release. Soon after he entered Parliament 
and took a prominent part in the trial of Laud. 
After the fall of Charles I, Prynne opposed 
Cromwell, who had him again imprisoned. At 
the Restoration he was appointed Keeper of 



PRYTANEUM 


PSALMS 


241 


the Records at the Tower. He was a most 
voluminous writer, had much learning and in- 
defatigable industry, but was very deficient in 
judgment. 

Prytane'um, a public hall in ancient Greek 
states and cities serving as the common home 
of the community. That of Athens was the 
most famous. Here the city exercised the 
duties of hospitality both to its own citizens 
and strangers. The prytanes or presidents of 
the Boule were entertained in it, together 
with the citizens who were honoured with the 
privilege of taking their meals at the public cost. 

Przemysl (peremishl), a town of Poland, in 
Galicia, on the San, formerly an Austrian fortress 
guarding the Carpathian passes across the East 
Beskids section which give access to the valley 
of the Vistula and to Lemberg and Cracow. 
Pop. 55,000. See Galician Campaign^ European 
War, 

Psalmana'zar, George, the assumed name of 
a literary impostor, born of Catholic parents in 
the south of France about 1679, died 1766. He 
studied among the Dominicans, acted as a pri- 
vate tutor, became a common vagrant, and at 
length assumed the character of a Japanese 
convert to Christianity, a character which he 
changed to that of a converted heathen native 
of the Island of Formosa. At this time he 
became acquainted with a clergyman named 
Innes, who brought him to London as a con- 
vert to the Church of England. Under the 
patronage of Bishop Compton he translated the 
Church Catechism into a language which he 
invented and called Formosan, while he also 
published a so-called authentic History of For- 
mosa,. Various scholars had doubts of his pre- 
tensions, and at last he confessed his imposture. 
For many years after he resided in London, 
and employed his pen in writing for the book- 
sellers. His Autobiography^ published after his 
death, expresses great penitence for his decep- 
tions. Dr. Johnson had a high opinion of his 
character and abilities. 

Psalmody. This term has two widely dif- 
ferent applications, according as it is considered 
in connection with the Roman Catholic or the 
Protestant Church. In the former case it has 
reference to the conditions governing the musical 
recitation of the prose version of the Psalms and 
the manner of employment for that purpose of 
the Gregorian Tones, and is mainly of interest 
to the musical specialist. In association with 
the service of the Protestant Church it has 
reference to the metrical versions of the Psalms 
and the music to which they are sung, and is 
of very general interest, since it concerns the 
active part taken by congregations of the Re- 
formed Church in the praise portion of the 
services. 

VOL. IX. 


The history of the origin and evolution of the 
metrical psalter and of the familiar psalm-tuncs 
is too lengthy to be given here in detail, but 
those desirous of studying the subject are advised 
to read the article Psalter in Grove’s Dictionary 
of Music and Musicians (vol. iii, 1907). The 
tunes found in the modern psalter come from 
many sources, but some of the oldest, such as 
‘ Old Hundredth ’ and ‘ Old 124th ’ are found 
in the Genevan Psalter , which dates from 1551. 
The next important date is 1562, when the first 
edition of John Day’s Psalter appeared. This 
was the first psalter to give a metrical version 
of all the psalms, and the number of tunes in 
the book was sixty-five. The influence of the 
modes is still noticeable in these musical settings, 
but it is of interest to observe that the great 
majority of the tunes were in those modes 
corresponding to our major and minor scales. 
Other famous psalters were Thomas Este’s in 
1592, Ravenseroft’s in 1621, and John Play- 
ford’s in 1671. 

Psalms. The Hebrew Psalter contains 150 
odes divided into five books. Psalms ix and x, 
however, should be one, as in the Greek, and 
also xlii and xliii. The Greek divides cxvi and 
cxlvii each into two, and adds a 151 Psalm 
by way of epilogue. The poetic form consists 
in * parallelism ’ arising from antiphonal singing; 
cither the same thought is repeated in two con- 
secutive lines, as ii, 1, or the second line is the 
converse of the first, as i, 6, or it adds some- 
thing to it, as ii, 2. These are called ‘ synony- 
mous ’, ‘ contrasted ’, and ‘ constructive * par- 
allelism, and two or more of them may be 
combined. There is no metre and no rhyme. 
The nearest approach to metre is the ‘ kinah 
strophe ’, in which each line consists in the 
Hebrew of five words with a break after the 
third. The best example of this is xix, 7-9. 
The only approach to rhyme is a refrain dividing 
the psalm into stanzas (xlii, xlvi, Ixxx, evii, 
cxxxvi). In the ‘ songs of degrees ’ especially 
‘ anadiplosis ’ is found (a verse beginning as the 
last ended, exxi, 1, 2). 

All the Psalms except thirty-four have titles. 
These mention (1) the kind of poem (iii, xvi, 
xvii, XXX, xxxii, cxlv); (2) musical notes giving 
the composer or conductor (iv, 1, Ixii, Ixxiii- 
Ixxxiii, xlii-xlix, Ixxxviii, Ixxxix), or the accom- 
paniment (v, vi, xlvi), or the air (ix, xxii, Ivi, 
Ixxv, Ixxxviii, &c.); (3) the liturgical use (xxx, 
xcii, cxx-cxxxiv); (4) the historical occasion 
(always from the Books of Samuel, as iii, vii, &c.); 
(5) the authors (seventy-three psalms are 
ascribed to David). These titles are of the nature 
of readers* notes. The readers, however, knew 
what they were doing. Psalm xc, for instance, 
which is assigned to Moses, bears a strong 
literary likeness to Deul, xxxii and xxxiii. 

240 
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Being as old as some of the psalms, these con- 
jectures are of more interest than those of 
modern European scholars. 

As to the age of the Psalter, it is now usual 
to describe it as “ the hymn-book of the second 
temple ”, the only psalm which professes to be 
David's being the eighteenth. It is also said that 
the Hebrew psalms were imitated from the Baby- 
lonian, but this simply means that all psalms 
are more or less alike, and the same might be 
said of the Vedic hymns. What marks off the 
Hebrew psalms is that they are monotheistic. 
That many psalms are post-Exilic (as cxxvi and 
cxxxvii) is evident enough. Several (as xliv, 
Ixxiv, Ixxix) have been well assigned to Mac- 
cabean times. On the other liand, xlvi-xlviii 
suit best the time of Isaiah. But the bulk of 
the psalms belong to any or every age. 

Our present Psalter contains earlier collections. 
This appears from the note at the end of Ixxii; 
from the fact that some psalms occur twice; 
and that in some books the proper name of 
God is Jehovah, in others Elohim. Tliere would 
appear to have been the following editions of 
the Psalter: psalms ascribed to David and using 
the name Jehovah (book i, psalms i~xli); psalms 
using Elohim, including psalms of the Sons of 
Korah (xlii-xlix), of Ilavid (li~lxxii), and of 
Asaph (Ixxiii-lxxxiii.) To these Ixxxiv-lxxxix 
would be added later. Books iv and v (psalms 
xc~el) use ‘Jehovah’. It is clear that book i 
is oldest, books iv and v latest. Psalms xlii- 
Ixxxiii would seem to date about the time of 
the Books of Chronicles (300 b.c.) in their present 
form. As to the state of the text, the English 
reader may judge by examining those psalms 
of which we have two copies (xviii, liii, Ixx, 
cviii). The alphabetic psalms (ix and x, xxv, 
xxxiv, xxxvii, cxi, cxii, cxix, cxiv) also help. 
Many verses are quite unintelligible, the English 
version being merely a makeshift (as xvi, 3; 
liii, 5; cf. xiv, 5). 

The Psalms are essentially religious as Eastern 
poetry is, but they contain much fine description, 
and paint human nature on all its sides. (1) 
Especially religious are those psalms in which 
the poet depicts the degeneracy of the times in 
lurid colours (as xiv) and the idol-worship of his 
neighbours (cxv), whilst never losing confidence 
in the power of Jehovah to put things right 
(xciii). This faith even blots out the darker 
side of life (xxiii, xlvi, c, ciii). Often the poet 
upholds like Job his integrity (vii), and as often 
he is plunged in despair (the seven ‘ penitential ’ 
psalms). His religion becomes a ‘ sense of abso- 
lute dependence ’ (Ixii, cxxxi). The problem of 
the Book of Job does not touch him; his position 
is almost that of Job’s three friends (xxxvii, 
xlix, Ixxiii). His refuge is in religion, and above 
1311 in the temple where he could spend all his 


days (Ixxiii, 17; xxvii, 4, the ‘guest’ psalms). 
The wonder of this faith is that he had no idea 
of a future life beyond that of a land of shades, 
Sheol, the Greek Hades (xxxix, 13). Psalms 
xvi, xvii, xlix, and Ixxiii have been interpreted 
otherwise. In life his employment is meditating 
upon the law (i, 2; cxix), which does not neces- 
sarily mean the Mosaic Law. As a result we 
have the psalms, mostly alphabetic, which are 
made up of proverbs (xxv, &c.). The closing 
psalms are doxologies (cxlviii-cl). 

(2) Personal psalms are those in which the 
poet prays to be delivered from his enemies 
(v, xvii), or returns thanks for deliverance (ix). 
The psalmist has no friends; those he had have 
proved false (xxxv, xli): hence the ‘ imprecatory ’ 
psalms, especially Ixix and cix. He fears their 
triumph over his defeat or misfortune, the Arab 
shamdtah, the German Schadenfreude, In true 
Arab fashion he protests his own integrity and 
honour; unlike the Arab, he abhors both vio- 
lence and treachery (xxvi). Now he is an outlaw 
from his tribe (Ixix, Ixxi); now struggling with 
physical disease (xxii, xxx, and the gloomiest of 
all the psalms, Ixxxviii) or with mental depres- 
sion (xlii, xliii). In these, as in all the psalms, 
however, there is always the question whether 
the speaker is really an individual or the com- 
munity of pious Israelites. Wellhausen is in- 
clined to take the former view, perhaps chiefly 
because Smend and Duhm, who preceded him, 
took the latter. 

(3) Many psalms are patriotic or national in 
sentiment. Such are those which display loyalty 
to the king (the ‘ royal ’ psalms, xx, xxi, &c.), 
who may be ideal (cx). Psalm xliv is an epithala- 
mium, but even this may be meant in a mystical 
sense, as possibly the Song of Songs (cf. Lane, 
Modem Egyptians, p. 412 f.). Other poems are 
in praise of Jerusalem, both for its beauty of 
situation and as the dwelling-place of Jehovah 
(xlvi, xlviii, Ixxxiv, Ixxxvii, cxxii, cxxxvii). 
The national history is celebrated in odes which 
approach epic form (cv, evi, cxiv, cxxxvi), nor 
is family life outside the poet’s ken (cxxvii). 
Many psalms are war-songs: ‘ salvation ’ often 
means victory in war (xx, cxxiv). 

(4) Some of the finest of these poems are 
descriptions of nature. The noblest of these is 
civ. Psalm evii also describes first the caravan 
lost in the desert, then an eastern prison, a 
raging fever, a ship in distress. A fifth picture 
is left unfinished. In xxix we have a thunder- 
storm; in Ixviii, 13, a picture of still life; in 
viii and Ixxxi harvest or vintage songs (also 
Ixv). Psalm xix is the Hebrew version of the 
German philospher’s “ starry heavens overhead 
and the moral law within ”. 

The Hebrew psalms arc the outpouring of the 
human heart at its best and sometimes at its 
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worst. They give vent to man’s sense of the 
Divine, his thankfulness for prosperity, his com- 
plaint under adversity, his entreaties for pro- 
tection from his enemies. Now he protests his 
innocence, and again is plunged in the depth of 
remorse for his sins. As a rule the psalmist plays 
on a minor key, but when his optimism does 
break out it is unclouded. There are few sides 
of life on which he does not touch, on which a 
Hebrew or Arab might dwell. And his lines have 
been the stay of many generations, not only of 
his own people but even more of the Christian 
Church, and touch the heart of the pious Muslim 
perhaps most of all. 

BiBiiiOGRAPiiY: Perhaps the best book on the 
Psalms from the point of view of the general 
reader is that of A. F. Kirkpatrick in the Cam- 
bridge Bible for Schools and Colleges (1917); for 
the minutia; of the Hebrew text, Delitzsch 
(English translation, 1887); the most important 
English commentary is considered to be that of 
Perownc (1892); Cheyne has several books with 
valuable indices; Wellhausen’s text (1895) and 
English translation (Furness, 1898) in the Po/y- 
chrome Bible show the caution of this great 
scholar; Briggs in the International Critical 
Commentary (1906) is spoiled by adherence xo 
a theory of metre. Prothero’s Psalms in Human 
Life (1904) is an oft-read book. 

Psalter, specifically, the version of the Psalms 
in the Book of Common Prayer-, also applied in 
the Roman Catholic Church to a scries of devout 
sentences, 150 in number, and to a large chaplet 
or rosary with 150 beads, agreeing with the 
number of the psalms. 

Psaltery, or Psalterion, an instrument of 
music used by the Hebrews, the form of which 
is not now known. That which is now used is 
a flat instrument in the form of a trapezium or 
triangle tmneated at the top, strung with 
thirteen chords of wire, mounted on two bridges 
at the sides, and struck with a plectrum or 
crooked stick, thus resembling the dulcimer (q.v.). 

Psammetichus (sam-met'i-kus), a king of 
Egypt who died about 617 b.c. He was one 
of the twelve kings who reigned simultaneously 
in Egypt for fifteen years after the expulsion of 
the iEthiopian dynasty; but being suspected by 
the other kings of aiming at sole sovereignty, he 
was driven into banishment. With the aid of 
some Greek mercenaries, however, he defeated 
the other kings in a battle fought at Mornemphis, 
on the east side of Lake Mareotis, after which 
he became the sole king of Egypt (671 or 070 
B.C.), and the founder of a new dynasty. 

Pseudepi^'rapha (Or., false additional writ- 
ings), a term applied in bibliography to a great 
number of books and fragmentary writings 
whose claim to a place in the Old and New 
Testament canons has been denied. Unlike 


the apocryphal and deutero-canonical books, 
the pseudepigrapha have no value unless to 
prove the capacity for forgery which was pos- 
sessed by the .Tew, Gnostic, and Christian of 
ancient and mediaeval times. Among these Old 
Testament forgeries may be mentioned; The 
History of Asenath, The Preaching of Noah, 
The Book of Elias, The Testament of the Twelve 
Patriarchs, The History of Antiochus, Book of 
Lamech, Apocalypse of Adam, &c.; while among 
the New Testament books are the false gospels 
of .Tames, Matthias, Thomas, Nicodemus, and 
Andrew, the History of Joseph the Carpenter^ 
Nativity of Mary, and the Acts of Andrew, John, 
Paul, Peter, and Thomas. 

Pseudomorph, a mineral having a definite 
form belonging not to the substance of which 
it consists, but to some other substance which 
has wholly or partially disappeared. Quartz 
may thus appear in the form of fluorspar (total 
replacement of the original material), or limonite 
in the form of pyritc (partial replacement, iron 
being common to both minerals). 

Pseu'donym (Gr. pseudes, false, and onoma, 
a name), a pen-name, a feigned name assumed 
by an author; also called ‘ nom dc j)lume ’, or 
‘ nom de guerre ’. Pseudonyms are commonly 
employed to conceal the identity of a writer, or 
else merely out of fancy, where there is no idea 
of concealment. Among famous pseudonyms 
may be mentioned: ‘ Boz ’ (Charles Dickens), 

‘ Lewis Carroll ’ (C. L. Dodgson), * Barry Corn- 
wall ’ (B. W. Procter), ‘ Elia ’ (Charles Lamb), 
‘ George Eliot ’ (Marian Evans, afterwards Mrs, 
Cross), ‘Thomas Ingoldsby ’ (Rev. R. H. Bar- 
ham), ‘ Junius ’ (possibly Sir Philip Francis), 
‘ Phiz ’ (H. K. Browne), ‘ Ouida ’ (Louise de la 
Ram^e), ‘ Mark Twain ’ (Samuel L. Clemens), 
‘Artemus Ward’ (Charles F. Browne), ‘Bab* 
(W. S. Gilbert), ‘ Dagonet ’ (G. R. Sims), 
‘ Anthony Hope ’ (Sir A. Hope Hawkins), ‘ Lee 
Vernon’ (Violet Paget), ‘Q’ (Sir A. Quiller- 
Couch), and many others. — Cf. Halkett and 
Laing, Dictionary of the Anonymous and Pseu- 
dompnous Literature of Great Britain. 

Pseu'dopods , or Pseudopo'dia . Sec Protosoa, 

Pseudotsuga, a genus of coniferous trees, 
P. Douglasii is the Douglas fir of the Rocky 
Mountains, one of the noblest of Conifers. The 
great flag-staff at Kew Gardens consists of the 
trunk of one of these giants. 

Psilom'elane, a common mineral hydrous 
oxide of manganese, with iron, potassium, and 
barium, occurring as black mammillated masses 
in veins. Its crystallized form is TIollandite. 

Psiiotales, a small tropical and subtropical 
family of Vascular Cryptogams, comprising the 
genera Psilotum and Tmesipteris, sometimes 
included in Lycopodiales (club-mosses), but 
better regarded as one of the primary sub- 
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divisions of the Pteridophytes. They are small, 
rootless epiphytic plants of simple and probably 
primitive structure. 

Psittacidse (sit-as'i-de), the parrot family, 
comprising over 400 species, of which the genus 
Psitt&cus is the type. See Parrot, 

Pskov, or Pleskov, a government of Russia; 
area, 17,069 sq. miles. The whole government 
belongs to the basin of the Baltic, the Western 
Dvina, which drains the south-east, carrying 
its waters into the Gulf of Riga, and the Velikaya, 
Chelon, and Lovat, with other small tributaries, 
carrying the rest of the drainage into the Gulf of 
Finland. The principal crops are rye, oats, 
barley, potatoes, and flax. The fishing in the 
numerous lakes of the government is of some 
value, and forest industries are important. 

Pskov, or Pleskov, the capital of the Russian 
government of Pskov, is situated on the Velikaya, 
and is served by the Petrograd-Warsaw Railway. 
It consists of the Kremlin, the Central city, the 
Great city, and a considerable suburb. The 
cathedral in the Kremlin and that of SS. Peter 
and Paul are of historical interest. The principal 
manufacture is Russian leather. 

Psoras, an important muscle of the human 
body which extends from the lumbar region 
inside the body cavity to the thigh-bone, and 
assists in the movements of the thigh. 

Psoralea, a genus of leguminous plants, one 
species of which (P. esculenta) is the bread-root 
of North America. 

Psori'asis is a chronic inflammatory disease 
of the skin, characterized by well-marked red 
patches covered with silvery scales. It is a very 
common skin disease, and though the cause is 
unknown, a large number of the cases have been 
shown to be hereditary. There is a marked 
tendency to recurrences in spring and autumn, 
and some cases subside and are latent for a time, 
to break out later. It usually begins in childhood 
or adolescence, and may persist for many years. 
Many drugs have been tried, and most success 
has followed the use of arsenic in the chronic 
form of the disease. Externally, after the removal 
of the scales, chrysarobin ointment has been 
found to be the most effective remedy. 

Psyche (si'ke; Gr. psyche ^ the soul), a sort 
of mythical or allegorical personification of the 
human soul, a beautiful maiden, whose charming 
story is given by the Latin writer Apuleius. She 
was so beautiful as to be taken for Venus herself. 
This goddess, becoming jealous of her rival 
charms, ordered Cupid or Love to inspire her 
with love for some contemptible wretch. But 
Cupid fell in love with her himself. Many were 
the trials Psyche underwent, arising partly from 
her own indiscretion, and partly from the hatred 
of Venus, with whom, however, a reconciliation 
was ultimately affected. Psyche by Jupiter’s 


command became immortal, and was for ever 
united with her beloved. 

Psychiatry. See Insanity, 

Psychical Research is a term applied to the 
study of hitherto unexplained and obscure 
activities of the human mind and of the invisible, 
unknown world of spirit. Andrew Lang defined 
psychical research as “the examination of the 
amount of truth contained in world-wide super- 
stitions ”. It is thus an interpretation, by aid of 
psychological principles and theories, of the 
phenomena investigated. Whilst psychology 
proper studies the explicable phases of mental 
phenomena, psychical research is concerned with 
the mysterious; it covers the borderland set of 
phenomena that might possibly be resolved into 
recognized types of events. It is also concerned 
with supernormal faculties, with forms of men- 
tality transcending those with which everyday 
humanity is familiar. It is, however, not limited 
to mental manifestations, for it also investigates 
undiscovered forms of physical energy. Beliefs 
in dreams and visions, in apparitions and clair- 
voyance, and also in the phenomena of hypnotism 
have existed since time immemorial. For ages 
humanity believed in spirits and ghosts, in 
poltergeisler and tricksy spirits, and all unusual 
phenomena were attributed to their agency. 
Hydromancy, i.e. clairvoyance by gazing at the 
surface of still water, and crystal-gazing were 
practised by the Romans, who were also familiar 
with the divining-rod for the purpose of discover- 
ing water or buried treasure. The belief in pre- 
monitions, or warnings received in dreams or by 
apparitions, has also long been current. The 
ancients also believed in what we now call tele- 
pathy (q.v.). The works of Homer and Euripides, 
of Virgil, Ovid, and Cicero frequently mention 
manifestations of the dead, apparitions, evoca- 
tions, and realizations of premonitory dreams. 

Numerous stories which have come down to 
us from ancient times tend to prove that even 
savages were conversant with psychic phenomena 
in the form of superstitions. Again, the story of 
the witch of Endor, of Saul invoking the spirit 
of Samuel, is an instance of the belief existing 
among the Jews in mcdiumistic phenomena. 
Christianity, too, was in its origin associated 
with psychic phenomena. The oracles of Greece, 
which wei*e the Greek mediums, fraudulent may 
be, prove the popular belief in psychic phe- 
nomena. This belief was opposed by Greek 
philosophers, but the Nco-Platonists were well 
versed in the practices of modern spiritualism. 
Thus Plotinus is supposed to have gone into 
trances, and lamblichus gives accounts of psy- 
chic phenomena, of phantasms, and materializa- 
tions. Plutarch relates the story of the assassina- 
tion of Caesar and the premonitory dream of his 
wife, Calpurnia — who did her best to prevent 
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day. And Brutus, who was a philosopher of the 
Epicurean school, saw an apparition on the eve 
of the battle of Philippi. References to ap{)ari- 
tions and haunted houses arc found in the 
Letters of Pliny the Younger. 

This belief in agencies working beyond and 
outside physical nature had a recrudescence 
towards the middle of last century, whcti modern 
spiritualism spread over the civilized world. 
Sceptics, however, denied the existence of spirit, 
and declared that all the strange, uncommon, 
and inexplicable phenomena were the result of 
fraud and the exploits of clever tricksters. And 
yet among the believers in supernatural agencies 
were numerous men and women of intelligence 
and honesty “ who could not all be knaves or 
fools”. The investigation of these obscure phe- 
noniena, or alleged phenomena, was bound to 
attract the attention of scieiitilic men. Whilst 
admitting that there are gross superstitions, 
errors, illusions, trickery, and fraud, they had 
to confess that there arc psychic facts wor1,hy 
of investigation and of scientific explanation; 
that a world, as ancient as humanity, was open 
to research and experimental science. These 
men of science came to the conclusion that it 
was time to investigate those obscure and 
mysterious phenomena inexplicable by the 
known laws of nature. They had no opinions, 
and approached the subject with unbiased 
minds, maintaining that here was an open 
field for inquiry, “ as not all faculties and 
potentialities of man had as yet been explained 
in terms of nerve and brain ”. 

Thus in 1882 a Society for Psychical Research 
was founded under the presidency of Professor 
Sidgwick. In their manifesto the founders of the 
society declared that their aim was the scientific 
investigation of the hitherto inexplicable psychic 
phenomena, and the examination of evidence, 
both experimentally and statistically, without 
any bias or preconceived opinions. Among the 
eminent men of science and the famous philos- 
ophers who in the course of time became pre- 
sidents of the Society for Psychical Research 
were: Andrew Lang, A. J. Balfour, Willia,m 
James, Boyd Carpenter, Sir W. F, Barrett, Sir 
Oliver Lodge, Henri Bergson, and Professor 
W. M‘Dougall (1922). The society stood pre- 
eminently for investigation rather than belief 
and conclusions. The majority of the members, 
however, actually believed in the reality of 
thought-transference, or telepathy, whilst some 
of the present members are even convinced of 
a survival of human consciousness after death, 
or the existence of disembodied minds. The 
work of investigation of the so-called residual 
phenomena was entrusted to six committees, 
who were to “ inquire into the nature and 


by one mind upon another, apart from any 
generally recognized mode of perception; into 
hypnotism, the so-called mesmeric trance, clair- 
voyance, and other allied phenomena; to under- 
take a revision of Reichenbach’s researches with 
reference to discovering whether his ‘ sensitives * 
possessed any power of perception beyond a 
highly exalted sensibility of the recognized 
sensory organs; to investigate the reports of 
apparitions at the moment of death, and of 
houses reputed to be haunted; to inquire into 
the causes and general laws of the phenomena 
of spiritualism; and to collect material relative 
to the history of these subjects 

During the forty years of its existence the 
Society for Psychical Research has brought to 
light a great deal of imposture, but it has also 
established the fact that many of the strange, 
hitherto inexplicable phenomena really exist. 
It has been found that healthy persons often 
experience spontaneous auditory and visual hal- 
lucinations and apparently sec apparitions or 
things not forming part of the physical world, 
such as the api)ariti()n of a person at the time 
of his death at a distance. 

Thought-transfcrcncc experiments have proved 
that there is frequently a contact between the 
agent, or person trying to transfer his or her 
thoughts, and the percipient, or person trying 
to read these thoughts. Clairvoyance, crystal- 
gazing, or inducing visual haflucinations at will, 
have been dealt with and experiments made. 

The use of the divining-rod for the purpose 
of discovering \^aler has been carefully investi- 
gated. The results obtained by the rod arc 
supposed to be due to automatic action, sub- 
consciously prompted. Psychical research has 
also well-nigh established the fact of telepathy, 
or the occasional communication between living 
persons without any known intermediary. The 
prevailing opinion that there was nothing but 
conscious or unconscious fraud has once for all 
been proved erroneous. 

The great aim of psychical research has been 
to find out whether some at least of the pro- 
phecies, clairvoyant visions, telepathic impulses, 
or mediumistic messages are true, and whether 
veritable supernormal communications exist. 
Once the fact has been established, it becomes 
the business of science to find out the why, 
how, and wherefore. Thus the fact of the exis- 
tence of telepathy has been established beyond 
doubt, but as for the explanation the tendency 
is to seek for it in physical causes. It has been 
explained by brain energy, on the analogy of 
wireless transmission of electric energy. It is 
maintained that there are psychic currents, just 
as there are aerial, magnetic, or electric currents. 
The vibration produced by one brain is, on cer- 
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tain occasions, transmitted to another kindred 
brain by ether^ undulations over long distances. 

Another great problem to which psychical 
research has devoted considerable attention is 
that of the subconscious activities of the brain, 
actions being performed by man without leav- 
ing any trace on the normal consciousness. 
Many phenomena, however, with which psy- 
chical research deals, can after all be explained 
by physical laws and noways tend to prove a 
survival of human consciousness after death. 
Much more important, therefore, is the phe- 
nomenon of spirit messages through trance- 
mediums. The medium, one of the best-known 
being Mrs. Piper, passes into a trance, and 
writes or speaks automatically messages pur- 
porting to come from some deceased person. 
As Mrs. Piper, when in a trance, has shown 
knowledge far beyond that which she herself 
possessed, many investigators are inclined to 
believe that it was really the spirit of a de- 
ceased person who used her hand or tongue. 
Another line of evidence is cross-correspondcnce. 

Cross-correspondence is the theory that 
several persons receive messages which are 
singly unintelligible, but have a meaning when 
combined. Hitherto, it must be admitted, the 
mediumistic messages have been rather vague 
and hazy, and the revelations made by the 
spirits concerning their present existence are 
somewhat meaningless. As a rule only things 
which have taken place on this earth have trans- 
spired. Nevertheless, many investigators, as for 
instance Sir Oliver Lodge, are convinced of a 
post-mortem agency. They have come to the 
conclusion that the human soul, or human con- 
sciousness, continues to exist after death, and 
that the soul has the power to exercise an in- 
fluence over another at a considerable distance 
without the aid of the senses. They maintain 
that life and consciousness do not become 
obliterated at the moment of bodily death, and 
that moreover this persistence after the shock 
of death is accompanied by individuality and 
memory. Psychical research thus tends to help 
religion in corroborating the traditional belief 
in the survival after death, for once the survival 
after death is denied, the whole fabric of revealed 
religion tumbles down like a house of cards. 

Psychical research is still in its infancy, but it 
cannot be denied that it has done valuable work. 
In spite of this it is still being opposed or derided 
by scientists and psychologists. It must, however, 
be borne in mind that hypnotism, mesmerism, and 
animal magnetism, the exponents of which were 
called humbugs and frauds, are now recognized 
by the medical faculties all over the world. 
When Galvani made his first experiments upon 
frogs’ legs in 1791 he was sneered at, and when 
Edison’s phonograph was exhibited before the 


French Academy of Sciences in 1878, an academi- 
cian maintained that it was the trick of a clever 
ventriloquist. Whether psychical research will 
ever be able to prove conclusively that in addition 
to our physical body we possess another body, 
composed of etheric substance, that this body 
survives the shock of death, and that biologists 
are wrong when they maintain that mind cannot 
exist apart from matter, is a point still subject 
to considerable and grave doubt. 

Bibliography: Gurney, Myers, and Podmore, 
Phantasms of the Living; J. Podmore, Studies in 
Psychical Research; J. H. Hyslop, Science of a 
Future Life; Sir W. F. BaLTTett,Pstjchical Research; 
T. J. Hudson, The Laiv of Psychic Phenomena; 
H. Carrington, Problems of Psychical Research; 
Sir Oliver Lodge, The Survival of Man; Pro^ 
ceedings of the Society for Psychical Research, 

Psychoanalysis. See Psychotherapy and 
Psychoanalysis, 

Psychology (Gr. psyche^ soul, and logos, 
science), or tlic science dealing with operations 
of the mind, has been defined as ‘ the science of 
the soul ’, as the science of mind, or as the 
science of consciousness, and in modern times 
as the science of ‘ behaviour ’ or conduct. 

Broadly speaking psychology is the scientific 
account of our mental processes, investigating 
our mental experiences. It treats of our powers 
of attention and sensation, of perception, memory, 
or the power of retention, of recognition, volition, 
freedom of the will; of illusions and imaginations, 
of feelings and emotions, pleasure or pain, taste 
and smell. It not only inquires into the opera- 
tions of the mind, with a view to discovering 
its laws, but also into its connections with and 
dependence upon other bodily organs, and the 
action and reaction existing between them. 
When we think, remember, or endeavour to 
understand an object presented to the senses, 
we have an experience, and psychology is the 
study of the world of experience as distinguished 
from the study of the world of nature. The 
problem of psychology is to analyse mental 
processes into their simplest elements or com- 
ponents. The psychologist analyses these pro- 
cesses, formulates the laws of connection of the 
mental elements, and explains them in terms of 
parallel processes in the nervous system. Psy- 
chology is thus concerned with tliinking, feeling, 
and acting. It examines the elements of which 
mind or intelligence is composed, conditions 
under which mental processes arise, x^urposes 
for w^hich they are employed, and the manner in 
which conduct is controlled. 

Method , — ^The method of psychology is the 
scientific method, i.e. observation. Whilst, how- 
ever, the observation of X)hy8ical science is in- 
spection, the observation of psychology is 
introspection, or looking within. The difficulty 
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of introspection lies perhaps in the fact that when 
we are thus analysing our sensations, feelings of 
comfort and discomfort, of joy and sorrow, we 
are at once observers and observed. We are 
actually watching an experience and analysing 
it whilst we are having it. Another difficulty is 
the fact that in the method of introspection an 
experience is dependent upon the experiencing 
person, and psychology would thus become ‘a 
body of personal beliefs and individual opinions \ 
The older psychologists, however, maintained 
that as other men had minds like our own, one is 
fully justified in basing psychology upon the 
introspective method and the reports furnished 
by various observers. Whilst, therefore, the 
psychologist observes his own mental processes 
by introspection, he also infers the occurrence 
of mental processes in others from external 
signs. We thus study mental phenomena not 
only in ourselves but also around us, as they 
manifest themselves externally in others. We 
study looks, gestures, and actions, and draw 
inferences from them by considering what we 
ourselves think or feel when we act in sueli a 
way. This method is the external or indirect 
way of investigating mind. Wc get at mental 
facts indirectly by means of certain external 
manifestations perceived by the senses (ex- 
perimental psychology). A modern school of 
psychologists, however, denies the value of in- 
trospection. How can w'e observe, they ask, a 
mental state whilst it is going on? How can we 
infer anything about others from our own mental 
processes? 

Behaviourism, — Modern psychologists, there- 
fore, claim for psychology the method of the 
physical sciences. They advocate the attempt 
to use external bodily expressions, facial move- 
ments, and gestures as manifestations from which 
one can measure and describe mental activities. 
In a word, they maintain that just as physiology 
examines the manner in which human organs 
act under certain conditions, so psychology must 
deal with the behaviour and conduct of the 
individual in certain conditions. The observa- 
tions must extend to facts which can be seen by 
any observer. “ By Behaviour ”, writes Pillsbury 
(The Foundations of Psychology), “ is meant the 
activity of man or animal as it can be observed 
from the outside, or, without attempting to 
determine the mental states, by inference from 
acts.” Psychology must therefore give up its 
references to consciousness, and should become 
a purely objective experimental branch of 
natural science. It should start from the fact 
that man and animals are behaving beings, ad- 
justing themselves to environment by means of 
hereditary equipments and habit. Behaviour is 
modified not only by physical stimuli but also 
by the results of earlier beha\’iour. The majority 


of psychological problems, human and animal, 
are therefore grouped in three divisions — sense 
organ functions, instinctive functions, and habit 
formations. Professor M'Dougall thus defined 
psychology as “ the positive science of the be- 
haviour of living things ”. If we succeed in 
knowing, and completely describing the nervous 
system of man and the physical laws which 
govern it, we will always be able to account for 
the conduct and behaviour of man. 

Cognition, Affection, Conation, — In describing 
our mental processes the older psychologists 
agreed that there are three varieties of process: 
cognitive, affective, and conative; that is, a 
mental experience or process has the three 
aspects of knowing, feeling, and will. The 
ultimate constituent is a sensation. It is the 
simplest experience directly dependent upon 
the stimulation of a sense organ, or of a sensory 
nerve. Sensations constitute an acquaintance 
with a fact without knowing anjdihing about it, 
and thus awaken no associations or suggestions 
of past experience. Sensations may be auditory, 
visual, gustatory, olfactory, cutaneous, or kinccs- 
thetic. The last named arc sensations giving the 
feeling of movement, or, in other words, keeping 
us aware of the movements of our limbs; they 
arc due to the fact that we must have a mental 
picture corresponding to the feeling of the 
movement we desire to make. Kinaesthetic 
sensations are due to the stimulation of the 
receptors terminating in the muscle surfaces. 

Intellectual life begins with sensations, but a 
sensation is not yet a cognition. The latter 
arises out of a sensation by means of perception, 
i.e. by a process of discriminating one group of 
impressions from another, and recognizing an 
object. A perception is thus ‘ the consciousness 
of a particular material object present to the 
senses ’. We have, for instance, a sensation of 
hearing a noise or a sound, but only when we 
identify the noise as that of a train or a street 
car are we said to perceive, for only then does 
it convey a meaning to us. 

(’onative functions deal with voluntary move- 
ments and all processes of striving for the pur- 
pose of attaining a goal. They cover the move- 
ments carried out by means of voluntary muscles, 
involving the psychical accompaniment of motor 
sensations. We distinguish impulsive, reflective, 
and instinctive movements. 

JMvisions of the Subject,-~Not all people pos- 
sess the same sensations and images. The con- 
sciousness of man and his sense-organs may be 
affected by temporary or permanent derange- 
ment, by various forms of insanity, or by the 
hypnotic state. The operations of the healthy 
or normal mind are vastly different from those 
of the diseased or abnormal mind. We there- 
fore distinguish between normal psychology and 
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abnormal psychology. Psychology again extends 
not only to man but also to the animal, and 
just as there is a difference between the mind 
of one individual and that of another, so there 
is variation among the minds of individuals and 
groups. Besides animal or comparative psy- 
chology, there is an individual human psy- 
chology, and a collective psychology. The latter 
may be divided into social psychology, ethnic 
psychology, and class psychology. 

History of Psychology —Tho study of psy- 
chology is older than the name. The term 
came into use towards the end of the sixteenth 
century, but was popularized by Wolff in the 
eighteenth century. The science passed from 
the philosophical or metaphysical to the em- 
pirical stage. Aristotle may be considered as 
the founder of psychology, although he made 
no distinction between psychology and biology, 
which he considered as a part of physics. Ilis 
treatise Peri psyches {De Anima)^ wherein he 
discusses the faculties of the mental part of 
man, remained for twenty centuries a textbook 
of psychology. The Greeks were intensely in- 
terested in the nature of the mind, but they 
treated it in a speculative or metaphysical way. 
Plato considered human consciousness as a con- 
tinuation of certain types of existence from 
earlier ages, ("hristianity heightened the interest 
in certain psychological questions, but all through 
the Middle Ages psychology was more theological 
than philosophical, not to say scientific. 

It was Descartes who gave psychology a new 
direction by his famous cogito ergo sum, and his 
system encouraged the method of internal obser- 
vation. The method of analytic introspection 
was still further developed by John Locke, who 
treated of innate ideas, and by Bishop Berkeley 
and Hume. The two Mills, Bain, and Spencer 
continued the method of introspective analysis. 
Condillac and La Mettrie in France, Lotze, 
Herbart, Fecliner, and Wundt in Germany are 
also noteworthy for their contributions to the 
elaboration and development of psychological 
problems. 

Scientific Psychology. — In contradiction to the 
philosophical psychology of Fichte, Schelling, 
and Hegel, scientific psychology, physiological 
and experimental, arose and was developed in 
the nineteenth century, ‘ the century of science ’. 
J. F. Herbart (1776-1831), Hermann Lotze 
(1817-81), and G. T. Fechner (1801-87) are the 
most prominent thinkers in the domain of 
psychology. Under the influence of the evolu- 
tion theory and the labours of Darwin and 
Spencer, genetic psychology, child psychology, 
and race psychology were specially studied. C. 
Lange and W. James elaborated the theory of 
‘ emotional expression ’, maintaining that emo- 
tions are only strong sensations, or feelings 


arising from the movements of the body. The 
life of feeling is therefore the result of sensa- 
tionalism. The expressions accompanying emo- 
tions, such as sorrow, anger, or fear, “ are useful 
defensive or offensive actions, acquired by man 
or animal in crises and found serviceable ”. The 
habits acquired by man or animal in offence or 
defence have left after-effects, and are what is 
felt as an emotion. We thus feel soriy% because 
we cry; but do not cry, because we feel sorry. 
Another problem to which psychology in recent 
years has devoted much attention is the question 
of unconscious mental phenomena, and the study 
of double and multiple personality. This study 
was stimulated by the science of hypnotism. The 
unity of the mental principle w'as discussed, and 
a distinction made between the conscious and 
the unconscious. Sigmund Freud, who elabo- 
rated the system of psychoanalysis, has done 
much valuable work in this department of 
psychology. Thus psychology has passed suc- 
cessively from the pliilosophical to the empirical 
and from the latter to the physiological stage. 
For the soul of the theologians, replaced after- 
wards by the mind, modern psychology has 
substituted the brain, so that the science has 
been called a ‘ psychology w ithout a soul 
Bibliography: A. Bain, The Emotions and 
the Will; .1. Sully, The Teachefs Handbook of 
Psychology; E. B. Titchener, A Text-book of 
Psychology; W. James, Principles of Psychology; 
J. Ward, Psychological Principles; M. W. Cal- 
kins, An Introduction to Psychology; H. Hoeff- 
ding. Outlines of Psychology; J. B. Watson, 
Behaviour: an Introduction to Comparative Psy~ 
chology; J. M. Baldwin, History of Psychology, 
Psychology, Abnormal. The study of 
psychology has long engaged the attention of 
philosophers, but since the beginning of this 
century it has been the subject of much attention 
by alienists and other medical specialists. New 
theories have been advanced, new facts dis- 
covered, and new names have been given to old 
observations; but, now as always, the rules and 
standards have only a limited application; for 
neither in body nor mind are we all alike, apart 
from disease altogether. There is wide divergence 
in the faculties of men and in the way they act, 
and when they live orderly lives and contribute 
their fair share to the world’s work, if they fail 
to reach the standard of normal psychology the 
fault may be as much in it as in them. The 
standard of norniality is purely arbitrary, and 
it is doubtful if anyone, even among those who 
formulate it, attains to it wholly and at all times; 
but in so far as it is a working measure for pur- 
poses of comparison, it is useful. Though we do 
not all think and act alike and do not respond to 
the same stimuli in the same manner or degree, 
there are the exceptions who behave so differently 
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from their neighbours as to earn the reputation 
of consistent eccentricity. In the eyes of the law 
we are all held to be sound enough mentally to 
be accountable for our acts, in the absence of 
evidence to the eontrary; and the assumption is 
a reasonable one though it is not always justified 
by the facts. The psychologist cannot admit it, 
for he is as little entitled to assume that all men 
are sane as that they are not. He has his stan- 
dards by which he may judge them, but he docs 
not always carry conviction when he applies 
them, his personal and professional bias being 
factors in the case as well as the mental condition 
of the patient. His work has, however, resulted 
in breaking down the hard and fast rules of the 
lawyer, since it has demonstrated the fact that 
they have tended to exclude from consideration 
facts that were important, or have at least under- 
estimated their importance. As a community 
we have made provision for those whose mental 
condition is such that they are unable to take 
care of themselves or arc a source of danger to 
others. If they arc certified to be insane or are 
suffering from a mental defect which has existed 
from birth or from an early age, they may be 
placed under supervision cither in institutions 
or with approved guardians outside; but there 
are persons who differ mentally from their neigh- 
bours to a notable extent, who arc neither insane 
nor mentally defective within the meaning of 
the Acts, and whose conduct may so annoy their 
neighbours as to call for action being taken 
regarding it. Some have argued that all crime 
and wrong-doing is due to the abnormal psy- 
chology of the offender. In a sense the saying 
that ‘ to know all is to pardon all ’ rcllcets this 
view,, but if it is correct, it would follow that the 
thief cannot help stealing and is not responsible 
for his wrong-doing; and experience shows that 
this generally is not the case. Motives that seem 
sufficient to one man, to lead him to do certain 
things, may be without apparent influence on 
another; and psychologists attempt to show why 
this is so by inquiring into the state of mind of 
the person who departs from the ordinary lines 
of conduct. 

The case of the criminal has received more 
attention than that of others because, as a result 
of his actions, he has been placed in a more 
prominent position than many who are more 
eccentric, and there has been more opportunity 
to study him; but, in so far as the study takes 
place while he is in prison, he is seen under 
abnormal conditions, and is as little like his free 
self as a bird in a cage is like one in its natural 
surroundings. 

That some prisoners have abnormal psychology 
nobody will deny, but that in this respect they 
differ from many who have never transgressed 
the law is not so clear. Even if it were proved 


that wrong-doing is due to abnormal psychology, 
we would still have to combat it. It is nothing 
new to hold that the only way to turn the evil- 
doer from his course is to change his disposition. 
Our fathers called it a change of heart and we 
may call it a change of mind. The psychologists* 
may help the penologists by prescribing for the 
offender, but it will be a doubtful benefit if he is 
merely placed and kept in a prison with another 
name. Other classes of men have received a great 
deal of attention as having abnormal psychology. 
Men of genius and men in high positions have 
each furnished texts. The criminal is like the 
king of old in so far as the law bound neither, 
and whatever their psychology might be to begin 
with, it was bound soon to differ from that of 
their contemporaries. The man of genius, 
because of his faculty, does not meet with other 
men on cciual terms, and he also is an example 
of abnormal psychology. Attempts have been 
made to prove that genius is allied to insanity, 
but they have only shown that men of genius, 
like men without it, have suffered from ailments 
and diseases that afllict both sane and insane. 
Much of the progress of the race has been due to 
men who were abnormal psychologically, ac- 
cording to the standards of their time. They have 
revolted against conditions as they found them, 
and have led others. Those whose sanity has 
been least questioned have not always been the 
greatest blessings to mankind, and those who 
have been so eccentric m their behaviour as to 
be looked on as mad have in some cases proved 
wiser than their normal-minded neighbours. 
Abnormal psychology is a term that covers all 
mental conditions that do not conform to the 
ordinary standard, except iiisanity and mental 
defect. It may rcier to cases where there is no 
tendency to wrong-doing and no sign of any 
mental disorder, and it may be as applicable to 
eases where there arc anti-social tendencies or 
mental disturbance tending to insanity. — Biblio- 
GiiAPiiv; Freud, Psycho-Pathology of Everyday 
Life; J. B. Watson, Psychology from the Stand- 
point of a Behaviourist; J. II. Coriat, Abnormal 
Psychology; II. Goddard, Psychology of Normal 
and S'ul)-mmnaL 

Psychotherapy and Psychoanalysis. Psy- 
chotherapy is that branch of medical treatment 
which is concerned with the means of alleviating 
disorders of psychological (or mental) origin. 
Psychoanalysis is only one of the methods of 
psychotherapy, certainly an important one, but 
at the same time a method which at the present 
time is causing a degree of concern, to lay public 
and medical profession alike, out of all proportion 
to its significance or usefulness in the thera- 
peutics of nervous diseases. 

Nervous and mental diseases have usually 
been classified broadly into two groups, viz. 
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organic and functional. Organic diseases are 
those in which there is definite structural damage 
to nerve tissue, e.g. through cutting o£C of blood 
supply or through degenerative processes 
affecting the neurons. 

Functional diseases are those in which 
symptoms manifest themselves, but which 
rest upon no certain basis of observed micro- 
scopic or naked-eye change in nerve tissues 
(as far as present knowledge goes). Some of 
these functional disorders are certainly purely 
psychological in origin. It has to be remembered 
that every condition of ill-health is the product of 
a variety of influences and factors which have 
combined to bring about the disease picture 
presented by the patient, and that both physical 
and mental factors are at work in every case, 
though to varying degree and with varying 
relative importance in different instances. In 
cancer of the stomach, for example, certain 
symptoms may be seen which to some extent are 
mental in origin, but these are insigniflcaiit 
compared with the symptoms due to the actual 
organic change in the stomach. On the other 
hand, in a complete paralysis of the lower limbs 
in hysteria the don)inating causative factors are 
mental (and readily curable), although physical 
agencies may have played a certain part. It is 
obvious that in diseases due to demonstrable 
physical or chemical changes, treatment must be 
different from that in diseases dependent chiefly 
on disordered psychology. Psychotherapy is 
mainly employed in the latter, although it may 
also play a minor part in the treatment of mental 
symptoms appearing in the course of an organic 
malady. 

Functional nervous diseases arc often referred 
to generally as neuroses. They include hysteria, 
neurasthenia, psychasthenia, anxiety neuroses, 
&c., and the majority of the disturbances which 
were grouped under the term shell-shock during 
the European War. Some neuroses are of en- 
tirely psychical origin, others are not so, and 
the former are usually referred to as psycho- 
neuroses. It is for these especially that psycho- 
therapy is the rational treatment, and it is 
amongst them that it finds its widest scope. 
It is also largely employed in the treatment of 
actual insanities, but it is not yet quite deter- 
mined to what extent it is curative in this 
domain. We are not at present able to say 
in the case of many of the insanities whether 
the disturbance is purely of psychical origin, 
or whether it mainly results from disordered 
or poisoned bodily function; hence the difficulty 
in settling the place of |>sychotherapcutic meas- 
ures in tile treatment. But it certainly can be 
said that in dealing with actual insanities 
psychotherapy may prove a valuable accessory 
in many cases, and may possibly be helpful as 


a preventive measure in early and borderland 
cases of mental disorder. Psychotherapy is 
widely employed as an adjunct to treatment 
in ordinary medical practice, and here it finds 
perhaps its most important and universal appli- 
cation. As already pointed out, every condition 
of Ul-health presents symptoms of psychical 
origin, and the mental factors exert a definite 
though perhaps not vital influence on the out- 
come of the illness, as everyone no doubt will 
admit. Every practitioner of medicine realizes 
that therapeutics is not the treatment of disease 
but the treatment of the patient, and he knows 
that mental as well as physical agencies have 
to be employed in each individual case. The 
practising doctor is thus employing psycho- 
therapy every day in the course of his ordinary 
avocation, occasionally perhaps unconsciously, 
frequently purposely. It may be done simply 
through his ability to inspire the patient with 
cheerfulness and hope, or he may designedly 
employ powerful suggestion, knowing his patient 
and being certain of its due and beneficial effect. 
Countless complaints that come before the doctor 
are dissipated, entirely or almost entirely, during 
the consultation, simply because he has been able 
to assess the insignificance of the symptoms and 
to convince the anxious inquirer that there is no 
real ground for fear. Psychotherapy therefore is 
no new thing. But although its use is universal 
in the healing art and in the hands of every 
practising physician, it requires for its special 
application (i.e. to some of the neuroses and 
insanities) much time and special training and 
experience. Unfortunately it is extensively 
practised as a speciality at present by many 
outside the medical profession who have no 
real claim to be its exponents. The obvious 
risk arising from this is that psychotherapy 
may be employed, whilst clamant need for 
physical treatment is overlooked; or that, 
given a purely psychological disorder, psycho- 
therapy may be used along wrong lines. For 
its correct practice requires long experience and 
careful observation of suffering humanity both 
in the domain of general medicine and in nervous 
and mental disorders. 

In its intensive application psychotherapy has 
greatly extended during recent years. During 
the Eurojjean War the number of cases of 
neuroses was greatly increased both in civil 
and military populations. Neuroses in war, 
however, arise just as in peace from combina- 
tions of mental and physical shocks or strains; 
there is no exclusive ‘ war-neurosis ’, be it noted. 
In other words, there is no war-neurosis which 
does not have its counterpart in civil life, although 
in peace-time the conditions and circumstances 
appearing as proximate causes may be for the 
most part different from those in war. But 
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the fact of the increase of such illnesses, in the 
war years and since, remains, and thus the 
special application of psychotherapy has come 
more prominently before the public and the 
medical profession in general than in former 
times. Specialists in psychotherapeutics would 
seem to differ greatly in their views as to the 
ways in which psychotherapy may be employed 
to best advantage. These questions have been 
extensively discussed and written about in recent 
years, and it would sometimes appear that every 
authority advocated some one method to the 
exclusion of all others. Differences in this regard 
are probably more apparent than real, however, 
and each different method no doubt has its 
proper sphere in treatment. There are four main 
processes employed, namely, persuasion^ sugges- 
tion ^ analysis y and re-education. The process best 
suited differs in different cases, and for each 
patient requiring intensive psychotherapeutics 
the method of application has to be selected 
after careful consideratioii of tlic case in all 
its aspects, and after a correct diagnosis has 
been arrived at both as regards physical and 
mental condition. It is common to confuse 
psychoanalysis with psychotherapy, and to think 
that the latter and suggestion or auto-sugges- 
tion, &c., are synonymous terms; whereas psy- 
choanalysis is only one of the methods of psycho- 
therapy and suggestion another one; both have 
their place, but neither is by any means univer- 
sally applicable. 

Persuasion. — This is a form of treatment 
which appeals to the reason and the will and 
enforces its claims on logical grounds. Persuasion 
is employed every day by every physician in 
dealing with his patients. As systematically 
applied in psychotherapy it means a thorough 
physical examination of the patient, so as to 
ensure that none of his symptoms are dependent 
on organic diseases but arise simply from func- 
tional disturbances of psychic origin. The origin 
and causes of the complaint are discussed with 
and explained to the patient fully. He is re- 
assured as to its curability. The physician then 
proceeds to demonstrate how the lost and per- 
verted functions may be recovered and rcctilicd, 
and directs the patient as to the measures which 
are further necessary for the complete cure of 
the complaints. 

Suggestion. — Here the patient is made to 
accept a proposition in the absence of logical 
grounds. Ideas are introduced into his mind 
without encountering the critical judgment of 
the reason. In certain neuroses symptoms arc 
due to mental factors of which the patient is 
unaware, but by means of suggestion the mere 
conviction implanted in the mind may modify 
the responsible mental fiictors and thus cause 
disappearance of the symptom. There are two 


main methods of suggestion — waking suggestion 
and hypnotic suggestion. In waking suggestion 
the conviction is simply authoritatively con- 
veyed by word of mouth, or certain physical 
means may be employed with the deliberate 
intention of producing a suggestive effect. In 
hypnotic suggestion the patient’s mind is put 
into a quiescent state, and his power of criti- 
cism is more or less in abeyance. Repeated use 
of this may in some instances be harmful, but 
there arc cases where hypnotic suggestion is 
needed when other methods fail. It is certainly 
the most powerful means of applying sugges- 
tion, for in the hypnotic condition a patient is 
much more ‘suggestible’ than in the waking 
state. 

Analysis. — This is a method which may be 
termed mental cx])loration, and which is directed 
to the investigation of the j>rccise mental causes 
of a psychoneurosis with a view to their removal. 
The term ‘ psychoanalysis ’ is often used as 
synonymous with ‘ analysis but strictly speaking 
psychoanalysis is a special kind of analysis, its 
methods being based on certain theoretical 
views held by certain authorities as to the 
causation of psychoneuroses. Auiilysis has been 
likened to, and in point of fact really amounts to, 
the old method of the confessional where “ the 
sinner poured out his soul into the sympathetic 
ear of the priest ”. The factors underlying a 
disorder are frequently not present on the 
surface of the mind, so to speak, but are hid in 
its depths, and the analyst essays to bring them 
to the light. It can readily be understood that 
this is a dillicult procedure, and a time-consuming 
one, exliaustiiig alike to the patient and to the 
doctor. It should not be attempted by all (even 
by all doctors), but it is the method of psycho- 
therapy which unfortunately has been seized on 
by quacks of various kinds for purposes of money 
getting, a regrettable circumstance which tends 
to bring a valuable method of treatment into 
undeserved disrepute. In connection with 
analysis it is necessary to have some under- 
standing as to modern psychological teaching 
regarding the mental processes. According to 
this our thoughts are guided in two ways which 
distinctly differ. The first w^ay is by means of 
intelligent argument, whereby each clement of 
thought is logically inferred from that im- 
mediately previous; much in the same way, it 
might be said, as the different statements of a 
mathematical proposition are developed. The 
other process guiding thought depends upon and 
is direcled by the power of ‘ complexes ’. Com- 
plexes are repressed ideas with strong emotional 
tone which reside dc'ep in the unconscious mind. 
Emotional tones ean lingc all the mental pro- 
cesses of the individual so that he may regard 
things not in a cool, reasoning, and logical way 
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but through a perspective largely influenced by 
emotion. Thus it is that an individual may for 
example take an instinctive dislike to another 
at first sight, and thus are explained, to some 
extent at all events, the countless things that an 
individual may or may not do, not on any logical 
ground but purely intuitively. Complexes may 
be said to consist of different constituents or 
‘ instincts ’ which are present in different pro- 
portions in different complexes, e.g. the instincts 
of self-preservation and self-assertion, the herd- 
instinct (common to all creatures and also man), 
the sex instinct, &;c. Consciousness is now 
regarded as consisting of three different layers. 
There is first of all the active consciousness which 
is concerned with the thoughts of the moment. 
Then there is what is termed the liminal con- 
sciousness containing thoughts not uppermost 
in the mind, but which can be called up by a 
slight effort of memory. Then there is again a 
deeper stratum of the subconsciousness termed 
the sub-liminal consciousness, and here reside 
thoughts which do not rise into active conscious- 
ness at all and can only be brought into it by 
some special way and that often with difficulty. 
Thoughts in this level of the subconscious are 
usually painful ones, and they are kept there by 
an active process of forgetting which is termed 
* repression Repression may, however, at 
times be in abeyance, and a painful impression 
may force itself, as it were, to the surface. An 
example of this occurs in dreams. From child- 
hood onwards a nucleus of complexes forms in 
the subliminal consciousness, and it consists of 
the sum total of primary impulses or instincts 
which have been repressed as a result of education 
and environment. These complexes may in 
certain people interfere one with another, and 
so an individual may be swayed in one direction 
or other accordingly as one or other complex has 
the stronger ‘ pull ’, so to speak. In this way 
there arise in the subconscious mind what are 
termed ‘ conflicts ’. P'or example, a soldier who 
is in the front line, impelled by the emotion of 
fear, may wish to escape. This complex, however, 
is in conflict with that of the ‘ social ideal ’ 
(involving the ‘ herd-instinct * of discipline, 
pride of race, &c.), which impels him to 
stick to it. Normally the herd-instinct should 
be dominant, but it may not be. There is 
thus in any case a conflict, which may be solved 
in one way or another. If not, the two impelling 
complexes may be equally balanced, and neither 
of them may be powerful enough to solve this 
conflict between self and duty, and so a mental 
dilemma arises. If he is unable to solve this he 
may develop a neurosis which persists until his 
conflict is dissipated. As long as it is undecided 
or unrealized he suffers from this psychoneurosis; 
the conflict may be entirely subconscious or it 


may be an active struggle in the conscious mind. 
Conflicts are many and various, and the above is 
only a single instance. It is in cases where the 
neuroses depend on conflicts, especially sub- 
conscious ones, that analysis finds its greatest 
usefulness, and in such cases it may be said to be 
absolutely essential. It often is combined with 
‘ suggestion ’ and ‘ persuasion *, and also with 
physical treatment, and it may be carried out 
either in the waking or the hypnotic state, 
though the latter is seldom necessary. It deals 
with the unconscious tendencies which lie at the 
root of many neurotic symptoms. It compre- 
hends an investigation of the patient’s past 
emotional history, and a study of his dreams 
while asleep; in this way gaining clues as to 
subconscious conflicts in the way of fears, 
anxieties, and unfulfilled desires. It inquires 
what an individual tends to think of when his 
thoughts wander off during the day (day dreams). 
Its methods are various and are applied differ- 
ently in different hands, but by its use we may 
discover that some special anxieties or troubles 
tend to crop up which the patient constantly 
tries to repress, and wc niay thus unearth some 
conflict which may form the basis of a whole 
train of neurotic symptoms. 

Re-education, — This is the process of training 
a disordered function to return to its normal 
method of activity. It cannot be said to be 
strictly homologous with the other methods of 
psychotherapy already described, but is to be 
looked on more as an adjunct and as a sequence 
to their employment. It completes the process 
of cure. It runs along two lines, one of which 
comprises the re-educative exercises necessary 
to train, e.g. an unsteady and previously paralysed 
limb into normal and precise movement. The 
other line involves re-education, moral, social, 
occupational, &c., directed to training the 
neurotic to resume an efficient existence. — Bib- 
liography; G. F. Stout, Manual of Psychology^ 
Susan S. Brierley, Introduction to Psychology, 
James Harvey Robinson, The Mind in the 
Making; Ernest Jones, Psychoanalysis; S. Freud, 
Psychopathology of Everyday Life (translated by 
A. A. Brill); On Dreams, 

Ptarmigan (tar'- ), a game-bird of the pheasant 
family (Phasianidse), distinguished from the true 
grouse (q.v.) by having the toes as well as the 
tarsi feathered. The common ptarmigan (called 
also white grouse) is the Lagopus mutus. The male 
is about 15 inches long, the female about an inch 
less. In summer the predominant colours of its 
plumage are sjieckled black, brown, or grey, but 
in winter the male becomes nearly pure white, 
and the female entirely so. In Britain it is to be 
met with only on the summits of some of the 
highest Scottish hills, chiefly amid the Grampians, 
in the Hebrides and Orkneys, and sometimes but 



PTERICHTHYS 


PTERYGOTUS 


rarely in the lofty hills of Cumberland and Wales. 
The willow-ptarmigan or willow-grouse (£». 
albus) occurs in great abundance in the arctic 
regions of America and in Norway, whence great 
numbers are brought to the London market. 

Pterlchthys (te-rik'this), a fossil 
genus of fishes occurring in the Old 
Red Sandstone. The head and fore- 
part of the body were protected by a ^ 

buckler of large ganoid plates fitting 
closely to each other. The caudal jT ^ 
portion was free, and seems to have ^ 
been covered with small, round en- 
amelled scales. Pterichthys was pe- 
culiarly characterized by the form of 
its two pectoral fins, which were long 
and narrow, something like wings 
(whence the name — ‘wing-fish’), covered by 
finely tuberculated bony plates. Their spine- 
like form suggests that they were used for defence 
as well as progression. 

Pteridophyta, or Vascular Cryptogams, 
one of the primary subdivisions of the Higher 
Plants or Cormophytes, including ferns proper 
(Filicales), club -mosses (Lycopodiales), horse- 
tails (Equisetales), and the less familiar Psilo- 
tales and Sphenophy Hales, the last-named group 
comprising only extinct forms. They are higher 
in the scale than Bryophytes, the dominant 
generation being a sporophyte (q.v.) with well- 
developed vascular tissue. Although heterospory 
occurs in some cases, genuine seeds are never 
formed. The living plants are mostly herbaceous, 
and even when large show no appreciable 
secondary thickening (q.v.), although many of 
the extinct types were in these respects little 
inferior to woody seed-plants. 

Pteridosperms, an important group of fossil 
plants, mostly of Carboniferous age, formerly 
regarded as ferns, but now known to have been 
reproduced by true seeds and to be linked with 
higher groups. 

Pterocarpus, a genus of leguminous plants, 
species of which yield kino, dragon’s-blood, red 
sandal- wood, &c. 

Pteroceras (ter-o'se-ras), a genus of molluscs 
inhabiting the Indian Ocean; the scorpion- 
shells. The head of the animal is furnished with 
a proboscis and two short tentacles. The shell 
is oblong, the spire short, the mouth produced 
into claw-like spines, and the operculum horny. 
P. Scorpio is known by the name of the deviVs- 
claw. At the least ten recent and twenty-seven 
fossil species of this genus are known. 

Pterodac'tylus (‘ winged-finger ’), a genus 
of extinct flying reptiles of the ord. Pterosauria 
(q.v.), found in Jurassic strata, for instance in 
the Kimmeridge clay and Stonesfield slate of 
England, and especially in the Upper Jurassic 
lithographic stone of Bavaria and Wiirttemberg. 


The pterodactyls had a moderately long neck 
and a large head; the jaws were armed with 
equal and pointed teeth. A number of species 
have been discovered, most of them small or of 
moderate size, but one must have had an expanse 
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of wing comparable with that of a large eagle. 
The great Cretaceous ‘ pterodactyls * are now 
referred to Ornithocheirus. 

Pteropldae, a family of Chiroptera, called 
fox-bats from their long and pointed fox-like 
head. The type-genus is Pteropus. 

Pterop'oda, or Sea Butterflies, a group of 
sea-snails, comprehending those which have a 
wing-shaped fin on each side of the head and 
neck, being thus a sort of ‘ winged snails ’. Some 
arc shcll-less, while others possess elegant trans- 
parent shells composed of calcium carbonate. 
They are all of small size, are found floating on 
the surface of the ocean in all parts of the world, 
and in the Arctic and Antarctic regions furnish 
much of the food of the whale. 

Pterosau'ria, an extinct order of flying 
reptiles of Jurassic and Cretaceous'' age, repre- 
sented chiefly by the Pterodactyls (q.v.). Some 
pterosaurs possessed long tails ending in an 
expansion that served as a rudder. The bones 
are set with hollows, as in the birds. The jaws 
in most genera contain teeth in sockets. The 
membranous wings were supported by the 
elongation of one finger only; three other fingers 
occur, bearing claws. The hind-foot has four or 
five toes with claws. Ornithocheirus had a wing- 
span of about 20 feet. 

Pterostylis, a genus of Australasian orchids, 
with a very curious pollination mechanism. The 
labellum is irritable, and the rest of the perianth 
forms a hood at the back of the flower. When an 
insect lands on the lip, it springs up and im- 
prisons the visitor, which can escape only by 
squeezing past the stigma and anther. After 
about half an hour the lip bends down again, 
and is ready for the next visitor. — Cf. Darwin, 
Fertilization of Orchids, 

Pterygo'tus, a fossil crustacean attaining a 
length of 6 feet, occurring chiefly in the passage- 
beds between the Silurian and Devonian systems. 
It has a long scorpion-like form, composed in 
the main of a cej)halo-thorax, an abdominal 
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portion of several segments, and a somewhat 
oval telson or tail>plate. See Merostomata. 

Pthah, or Phtha, an ancient Egyptian divinity, 
the creator of all things and source of life, and 
as such father and sovereign of the gods. He 
was worshipped chiefly at Memphis under the 
figure of a mummy-shaped male, and also as a 

pygmy god- 

Ptolemaic System, in astronomy, that main- 
tained by Claudius Ptolemy, the astronomer, who 
supposed the earth to be fixed in the centre of 
the universe, and that the sun, planets, and stars 
revolved around it. This long-received theory 
was rejected for the Copernican system. See 
Astronomy, 

PtoPemy (Ptolcmaios)^ the name of a line of 
GraRco-Egyptiun kings, who succeeded, on the 
division of the empire of Alexander the Great, 
to the portion of his dominions of which Egypt 
was the head. They were also distinguished by 
the surname Lagidap, from Ptolemoeus Lagus, 
the founder of the dynasty. 

Ptolemy I (born in flG7 B.c., died in 283), 
called Soter, the Saviour, was by birth a Mace- 
donian. His mother was ArsinocS the mistress 
of Philip, and his father is commonly reputed to 
have been Lagus, a Macedonian of humble 
birth. Ptolemy was one of the intimate friends 
of Alexander, attended the king on his expedition 
to Asia, was admitted into the bodyguard, and 
in 329 B.c. commanded one of the chief divisions 
of the army. On the death of Alexander he 
attached himself to the party of Perdiccas, and 
secured for himself the government of Egypt. 
He married Eurydice, daughter of Antipater, 
and in 320 b.c. he seized the satrapy of Plimnicia 
and Coplc-Syria. In 308 he invaded Greece, and 
proclaimed himself as a liberator; but he made 
little progress, and having garrisoned Corinth 
and Sicyon, which he lost some years later, he 
returned to Egypt. Antigonus resolved to wrest 
Cyprus from Ptolemy (307 b.c.), and in a sea-flght 
at Salamis the Egyptians were defeated, and 
Cyprus fell into the hands of the victor, who 
assumed the title of king. Antigonus now ad- 
vanced against Egypt through Syria with a 
powerful army, supported by a fleet; but he was 
ultimately compelled to retire, while a few years 
later Cyprus was recovered and became a per- 
manent dependency of Egypt. He was a great 
patron of art, learning, and literature, and 
founded the celebrated Alexandrian Library. 

Ptolemy II (Philadelphus), born 309 b.c., died 
in 246. He succeeded his father, and reigned 
in almost complete peace. His chief care as ruler 
was directed to the internal administration of 
his kingdom. He spared no pains to All the 
library of Alexandria with all the treasures of 
ancient literature, and among the architectural 
works erected during this reign were the lighthouse 
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on the Island of Pharos, the Alexandrian Museum, 
and the royal burying - place. He founded 
numerous cities and colonies, and during his 
reign the dominion of Egypt extended into 
Ethiopia, Arabia, and Id by a, and embraced the 
provinces of Phccnicia and Cocle-Syria, besides 
tracts in Asia Minor and some of the islands of 
the Mediterranean. 

Ptolemy III (surnamed Euergites, ‘ bene- 
factor’), born 281 b.c., died in 221. He was 
early engaged in an important war against Syria, 
after invading which he advanced without 
opposition to Antioch, then turned eastward, 
subduing Mesopotamia, Babylonia, &c. The 
fleets of Ptolemy had at the same time subdued 
the coasts of Asia Minor, and carried his arms to 
the Hellespont and to the coast of Thrace. 
l^toJemy took some i)art in the affairs of Greece 
against the rulers of Macedonia, and maintained 
friendly relations with Rome. Like his prede- 
cessors, he was the patron of scholars, and his 
court was the resort of the most distinguished 
men of his day. 

Ptolemy IV (surnamed Philopator), succeeded 
in 221 B.C., died in 204. His Syrian possessions 
having been gradually wrested from him by 
Antioehus the Great, Ptolemy put himself at the 
head of a large array and completely defeated 
Antioehus at Raphia in 217 b.c. He subse- 
quently gave himself up completely to de- 
bauchery. 

IM:olcmy V (surnamed Epiphdnes)^ son and 
successor of Ptolemy IV, born in 209 n.c., died 
in 181. He was under flve years old at his father’s 
death, and this led Philip of Macedon and 
Antioehus III (the Great) of Syria to combine 
to dispossess Ptolemy, and divide his dominions. 
To avert this danger the guardians of the young 
king placed him under the protection of Rome, 
which thus had first an occasion for interfering 
in the affairs of Egypt, 

Ptolemy VI (surnamed Philometor), born in 
186 B.C., died in 145. His reign was much dis- 
turbed by the rivalry of a brother, and being 
expelled from Alexandria, he repaired to Rome 
(164 B.c.), by whose intervention he was replaced. 
During the reigns of the succeeding Ptolemies 
the influence of the Romans in Egypt gradually 
increased, with a corresponding decrease in the 
independence of the native sovereigns. The 
personal character of the Ptolemies also de- 
generated, a fact to be probably connected with 
the common practice in the family for brothers 
to marry sisters. 

Ptolemy XI (Auletes, ‘flute-player’) was 
driven from his kingdom by his subjects, who 
were ground down by taxation; but he w^as 
restored by the Romans (to whom he gave great 
sums of money), and died in 51 b.c. 

Ptolemy XII (Auletes)^ son of the preceding, 
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reigned jointly with his sister Cleopatra till 48 
B.C., when Cleopatra was expelled, and raising 
an army in wSyria, invaded Egypt. On the arrival 
of Caesar, Cleopatra by her charms acquired an 
ascendancy over him. Ptolemy put himself at 
the head of the insurgents, was defeated by 
Caesar, and drowned in attempting to make his 
escape (48 or 47 b.c.). 

Ptolemy XIII (Auletes), the youngest son of 
Ptolemy XI, was declared king by Caesar in 
conjunction with his sister Cleopatra in 47 b.c. 
He was married to his sister, but, being only a 
boy, possessed no more than the name of husband 
or king. Cleopatra caused him to be put to death, 
and the line of the Ptolemies ended when Cleo- 
patra perished by her own hands after Octavius 
defeated Antony at Actium, and Egypt became 
a Roman province (30 b.c.). 

Bibliography: Sir J. P. Mahaffy, The Empire 
of the Ptolemies^ under the Ptolemies'; 

Bouch^-Leclercq, Histoire des Lagides, 

Ptolemy, Claudius Ptolemaeus, Greek astron- 
omer and geographer of the second century 
after Christ. He appears to have resided in 
Alexandria, where he made astronomical obser- 
vations in 139, and he was alive in 101 . Ptolemy’s 
great astronomical work is entitled Megate Syn- 
taxis tes Astronomias, and is more commonly 
known by the Arabic title Almagest. Equally 
important is his Geography, in eight books, 
largely based upon the lost works of Marinus 
of Tyre, and for centuries an authoritative 
treatise. See Ptolemaic System; Astronomy. 

Ptomaines (to'ma-ins), alkaloid-like sub- 
stances, most of them poisonous, found in 
decaying animal matter. Some examples are 
eadaverine, putrescine, choline, and neurine. 
Cadaverine, NH 2 (CH 2 ) 6 NIl 2 , is a colourless 
syrupy liquid of pronounced spermaceti odour, 
which, on giving up ammonia, yields piperidine. 
Many ptomaines occur in the vegetable kingdom. 
Muscarine, CgHisNOg, an excessively poisonous 
base, is present in toadstool (Agaricus muscarius). 
Ptomaines may occur in preserved food-stuffs, 
and cause ptomaine poisoning (sec Toscicology), 

Ptosis, a drooping of the eyelid owing to 
paralysis of the muscle that lifts it. It is some- 
times congenital, and it may be produced by 
various disorders of the brain. 

Ptyalism, or Salivation, is excessive secre- 
tion of saliva, and is often the result of excessive 
doses of certain drugs, more especially mercury, 
the iodides, and pilocarpine. It is also seen ii- 
chronic disease of the pancreas, and may occur 
with the morning sickness of pregnancy. The 
treatment consists in the removal of the cause, 
when possible, and the administration of bella- 
donna, accompanied by the use of astringent 
mouth-washes. 

Pu'berty, the period in both male and female 


marked by the functional development of xhe 
generative system. In males it usually takes 
place between the ages of thirteen and sixteen; 
in females somewhat earlier; and, as a rule, in 
ver^" warm climates puberty is reached some- 
what sooner than elsewhere. In males puberty 
is marked externally by the deepening of the 
voice, the first appearance of the beard, greater 
firmness, fullness of body, &c.; in females, by 
the enlargement of the breasts and by the 
general rounding out of the frame, and most 
unequivocally of all by the commencement of 
menstruation. 

Publicans, or Publican! (from publicus, 
belonging to the State), the fanners of the 
taxes levied in the territories of ancient Rome. 
The revenues derived from the tribute of foreign 
countries were sold or let for a period by the 
censors in Rome to the highest bidder. The 
sale was generally made for a lustrum or period 
of five years. The conditions of the sale were 
as a rule determined by law, but were some- 
times modified on particular oecjisions. The 
farmers of the revenue belonged to the wealthier 
claa»scs, and were from their functions unpopular. 
Far more unpopular were the subordinates whom 
they emi)loycd to collect, the taxes for them. In 
Palestine, from the strong spirit of nationality 
among the Jews, many of whom denied the 
lawfulness of paying tribute, these were specially 
obnoxious as the agents of the foreign rulers. 
To this detested class, ctiid not to the publicani 
proper, the ‘ publicans ’ of tlie New Testament 
belonged generally. 

Public Authorities Protection Act, a 
statute passed in 1893, limiting to six months 
the time within which legal proceedings may 
be instituted by a private party against any 
person or authority in respect of an official 
act, neglect, or default in the execution of an 
Ac;t of Parliament or public duty or authority. 

Public Health Acts, certain British Acts of 
Parliament regulating sanitar^’^ matters. The 
sanitary administration of England (with the 
exception of London) is mainly regulated by 
the provisions of the Public Health Acts of 
187.5 and subsequent years. The superintend- 
ing and controlling authority was formerly the 
Local Government Board, but is now the Ministry 
of Health established in 1919. The local sanitary 
authorities are the county councils, district 
councils, &c. The local authority, however 
constituted, is armed with very extensive 
powers. To aid in the exercise of these it must 
appoint a medical ofiicer, an inspector of nui- 
sances, and in urban districts a surveyor. As 
regards the health of a district, the local authority 
can ensure a due supply of water, make and 
maintain sewers and utilize sewage, provide for 
the cleansing of streets, remove nuisances of 
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every kind, including those which arise from 
offensive trades, prevent overcrowding in com- 
mon lodging and other houses, and enforce a 
supply of proper privy accommodation. It can 
close dwellings unlit for human habitation, and 
if the owner neglects to put them in a proper 
state, can do so at his expense. It can compel 
the cleansing of houses in which there is in- 
fectious disease, and establish temporary hos- 
pitals for sufferers from it. For these and many 
other purposes connected with the health of 
the community it can levy rates and raise 
loans. The Public Health (London) Act was 
passed in 1891. The Act of 1875 has been sup- 
plemented by others dealing with water-supply, 
the removal of nuisances, the pollution of rivers, 
vapours from alkali works, public burial-grounds, 
compulsory vaccination, the adulteration of food 
and drugs, with the appointment of public 
analysts, and the notification of infectious dis- 
eases. For special classes of the community 
there are the laws relating to factories and 
workshops; the measures regulating labour in 
mines, bakehouses, &e.; the Children Acts, 1908 
to 1921; and measures, known as the Housing 
Acts, 1890 to 1920, dealing with the housing 
of the working-classes. For Scotland the chief 
sanitary enactment is the Public Health (Scot- 
land) Act of 1897. The supreme controlling 
authority is now the Scottish Board of Health, 
the successor of the Local Government Board 
for Scotland; and the local sanitary authorities 
are town and county councils, district com- 
mittees, and burgh commissioners. For Ireland 
the chief sanitary enactment was the 1‘ublic 
Health (Ireland) Act of 1878, framed on the 
lines of the English Act of 1875. Under that 
Act the controlling authority was the Irish 
Local Government Board, with local sanitary 
authorities, urban and rural, under it. 

Public Prosecutor, an official charged with 
the prosecution of all criminal offences. In 
England, unless in a few exceptional cases, any 
private person may institute a criminal prose- 
cution. A salaried director of public prosecu- 
tions, with very limited powers, was appointed 
in 1879, but in 1884 his title and his functions 
were transferred to the Solicitor to the Treasury, 
who now prosecutes on behalf of the State in 
criminal cases of importance or difficulty, or 
when special circumstances appear to him to 
justify the step, and who may intervene in 
any criminal proceedings instituted by the local 
police or by a private prosecutor. In Scotland 
there are practically no private prosecutions 
for criminal offences. The Lord-Advocate is 
ex officio public prosecutor, and the whole 
expense of public prosecution is borne by the 
public, criminal prosecutions being initiated by 
the procurators-fiscal, who are officials specially 


appointed for this purpose. (See Procurator^ 
fiscal,) In Ireland a system of Crown solicitors 
and Crown agents has very largely superseded 
prosecutions by private persons. 

Public School, a grammar-school founded or 
endowed for the use or benefit of the public, and 
carried on under some kind of public manage- 
ment or control; contrasted with a ‘private 
school which is carried on at the risk and for 
the profit of its master or proprietors. Eton, 
founded (1440) by Henry VI, is the most famous 
among English schools. Keate was a celebrated 
headmaster; while distinguished pupils include 
Canning and Chatham, Fox and Fielding, Porson 
and Pusey, Kinglake and Shelley. Harrow, 
the chief rival of Eton, was founded (1571) 
by a farmer. It is famous for the excellence of 
its music; for its century-old annual cricket 
match against Eton; and for having educated, 
amongst others, Byron, Cardinal Manning, 
and Lord Palmerston. Rugby, founded (1567) 
by a grocer, is indissolubly connected with its 
great ‘ head ’, Dr. Arnold, and further gives its 
name to one of the two principal varieties of 
football. Shrewsbury, a foundation (1551) of 
Edward VI, is fortunate in the long rule of two 
distinguished ‘ heads ’ — Samuel Butler (1798- 
1886) and his successor B. H. Kennedy. Sir 
Philip Sidney was a ‘ Salopian ’ — also Judge 
Jeffreys; Charles Darwin and H. A. J. Munro 
were later pupils. Westminster, an Elizabethan 
foundation (1560), had a famous ‘ head ’ in Dr. 
Busby, a most vigorous wiclder of the rod. Its 
roll is very rich in poets, Ben Jonson, Cowley, 
Cowper, Dryden, Southey, and George Herbert 
being among its pujiils. Winchester College, 
established (1869-98) as New College by William 
of Wykeham, had the saintly Ken, Sidney Smith, 
and Arnold of Rugby as pupils. Charterhouse, 
founded (1611) on the site of a London monas- 
tery, was transferred to Godaiming in 1872; 
Thackeray, a pupil, has made it famous with 
‘ Colonel Newcomc ’. Among other public schools 
may be mentioned: Oundle School, founded by 
Sir William Laxton (died 1556), rebuilt in 
1888, and since greatly enlarged under the 
headmastership of F. W. Sanderson (died 
1922); Blundelfis School, Tiverton, a famous 
West of England school, founded in 1604 
by a successful draper of the town; Clifton 
College, Bristol, a leading ‘ army ’ school; 
Bedford Grammar School; King Edward's 
School, Birmingham; Cheltenham College; Dul- 
wich College; Haileybury; Lancing College; 
The Leys School, Cambridge; Marlborough Col- 
lege; Malvern College; Wellington College; with 
such schools as those of Repton, Rossall, Sher- 
borne, Tonbridge, and Uppingham, all estab- 
lishments of high standing. Mill Hill School, 
near London, is largely resorted to by Non- 
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conformists; Stonyhurst, Lancashire, England’s 
great Roman Catholic school, was originally 
established (1502) at St. Omer, Flanders. 

Scottish educational houses taking rank with 
English public schools are: in Edinburgh, the 
Edinburgh Academy, in the foundation (1824) 
of which Sir Walter Scott took an active in- 
terest; Merchiston Castle (1833), housed in the 
birth-place of Napier the mathematician; and 
Fettes College. Loretto School, Musselburgh, 
was ruled on wholesome though unusual — perhaps 
eccentric — lines by the late Dr. Almond; while 
Trinity College, Glenalmond, Perthshire, had 
W. E. Gladstone as a leading founder. The 
beneficial effect of a public - school education 
has been brought in question by would-be 
reformers, upon various grounds. The curriculum 
has been criticized as being too classical and 
lacking practical utility for modern life; and it 
is sometimes urged that a certain supercilious 
self-satisfaction is to be seen in the English 
public schoolboy. These criticisms seem to rest 
upon foundations anything but sure. General 
experience goes to show that English public- 
school life, with traditions often stretching back 
for centuries, produces a peculiar sense, at once 
keen and permanent, of brotherhood, good 
feeling, generosity, and ‘sportsmanship’, the 
lack of which would be an incalculable loss to 
the race. — Bibliography: C. E. Pascoe, Every- 
day Life in our Public Schools; J. G. C. Minchin, 
Our Public Schools; Public Schools from Within; 
and The Public School Year Book (published 
annually). 

Public Trustee, an English public oflicial 
whose business it is to act when required (1) 
in the administration of small estates not ex- 
ceeding in value £1000; (2) as a custodian, 

ordinary or judicial trustee; or (3) as adminis- 
trator of the property of a convict. lie is a 
corporation sole, and may act alone or in con- 
junction with others, but he may not act (unless 
in special circumstances) in any trust where 
there is a business to be carried on, nor in an 
insolvent estate, nor in a trust for religious or 
charitable purposes. The office was instituted 
by the Official Trustee Act, 1900, and came into 
being on 1st Jan., 1908. On account of the 
security of administration afforded by it, it has 
steadily grown in favour. In 1921 the number 
of trusts controlled from the office of the public 
trustee approximated 15,000, with a total capital 
value not far short of £150,000,000 and bene- 
ficiaries aggregating 50,000. The fees charged 
conform to a graduated scale, and are not heavy. 
The offices of the trustee arc at Sardinia House, 
Kingsway, London, W.C., and Albert Square, 
Manchester. 

Public Works Loan Board, a Government 
department created in 1817 for the purpose of 
VOL. JX 


advancing money to Municipal Authorities for 
Public Works. The staff includes a chairman and 
deputy-chairman (both unpaid), a paid secretary, 
and a legal assistant secretary. During the 
financial year 1920-1 loans to the amount of 
£01,643,748 were sanctioned, £6,555,310 being 
for land settlement, and £53,594,480 for purposes 
of the Housing Acts. During the 103 years of 
its existence up to 1920 the total sum advanced 
amounted to only £149,436,402; during the 
financial year 1920-1, £61,643,748 was dis- 
bursed. Interest is paid on moneys lent. In the 
period 1915-6 this amounted to £3, 19s. lOd, per 
cent; in 1916-7, £4, 9s. 6d. per cent; in 1919-20, 
£5, 15s. 7d. per cent; and in 1920-1, £6, 6s. 9d. 
per cent. Loans undci the Housing Acts are 
secured either on local rates or on property, but 
mainly on the former. For working-class dwell- 
ing-houses £29,996,054 has been advanced, 
£994,893 going to Scotland, and the rest to 
England. 

Publilius Syrus (often called Publius in 
error), Latin writer, so called because a native 
of Syria, was carried as a slave to Rome about 
the middle of the first century b.c. His master 
gave him a good education, and afterwards set 
him free. He excelled in writing rnimiy or farces, 
which were interspersed with moral sentences, 
and a collection of them was used by the Romans 
as a school-book. A number of apophthegms, not 
all of them composed by him, have been pub- 
lished as Publili Syri Sentential Several of them 
are famous, such as Judex damnatur ubi nocens 
ahsolvitur (the judge is condemned when the 
guilty is acquitted), O vitam rnisero longam, 
felici brevem! (O Life, long for the miserable, 
short for the happy), and the perpetually mis- 
quoted Siultum facit Fortuna, quern vult perdere 
(Whom Fortune wishes to destroy, she makes a 
fool). 

Puccinia, a very large and important genus 
of parasitic Fungi, family Uredinese. About 
half a dozen species cause the destructive disease 
of cereals known as ‘ rust ’, the losses from which 
amount to many millions of pounds sterling 
every year; others destroy or seriously damage 
various cultivated plants, such as gooseberry, 
plum, asparagus, mint, celery, hollyhock, carna- 
tion, &c. Many are heteroecious, e.g. P. graminis, 
the black rust of wheat, which passes a part of 
its life-history on the common barberry {Berberis 
vulgaris). As regards the cereal rusts at any 
rate, the ordinary remedial measures (e.g, 
spraying) are of no avail; the best line of defence 
appears to be the production by breeding of rust- 
resisting varieties which shall also be satisfactory 
in other respects (yield, quality, &c.), and pro- 
mising advances have already been made in this 
direction. 

Puck (O.Sw. puke, Icel. puki, an evil demon, 

241 
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PUDDING-STONE 

a word equivalent to Ir. puca^ W. ptoca^ an imp), 
a mischievous fairy elf, the * merry wanderer of 
the night who is introduced into Shakespeare’s 
Midsummer NighVs Dream, and who was also 
known by the names of Robin Goodfellow and 
Friar Rush, He was the chief of the domestic 
fairies, and many stories are told of his nocturnal 
exploits. 

Pudding-stone, or Plum-pudding Stone, 
a term now considered synonymous with con- 
glomerate, but originally applied to a mass of 
flint pebbles cemented by a siliceous paste. 
When select specimens are cut and polished, they 
resemble a section of a plum-pudding, and are 
used for ornamental purposes. 

Pud'sey, a municipal borough in the West 
Hiding of Yorkshire, 3 miles from Bradford; 
served by the Great Northern Railway. Woollen 
and worsted goods and boots and shoes are 
manufactured. Pop. (1021) 14,315. 

Pudukkotai, a native state of India, the 
third in importance of the states in political 
relationship with Madras Presidency. It is 
entirely inland, and consists mainly of an 
undulating plain of almost barren land, studded 
with hills which are crowned with ancient forts 
and temples. Four small rivers drain the country 
from west to east. The only town in the state 
is Pudukkotai, the capital, which is 33 miles by 
road south-east of Trichinopoli, and contains 
the palace of the raja, an old palace, hospital, 
jail, college, and Residency. State area, 1178 
sq. miles; pop. 412,000; pop. (towm), 27,000 
(mainly Hindus). 

Puebla, an inland state of Mexico, drained 
by the Salado, Atoyae, and other streams. 
Sugar, cotton, coffee, and rice are produced 
in the river valleys. Puebla is the capital. 
Area, 12,922 sq. miles; pop. about 1,100,000. 

Puebla, the third city of Mexico, capital of 
the state of Puebla, on the Atoyae River at 
an altitude of 7000 feet. It has a cathedral 
and a large number of religious edifices, many 
of them highly decorated. There are also several 
colleges, a museum, and a theatre. It is one of 
the chief seats of Mexican manufacturing in- 
dustry, and its chief products are cotton and 
woollen goods, leather, glass, earthenware, and 
soap. Puebla was built by the Spaniards in 
1533-4. Pop. 06,000. 

Pueblo Indians are semi-civilized Indians of 
the Western United States in New Mexico and 
Arizona, some 9000 in number, living in villages 
in communal houses (a number of families 
together), and possessed of considerable skill in 
agriculture and the simpler kinds of manufacture. 
Their village communities are self-governed, and 
they are only nominally citizens of the United 
States. Their cultural equipment w'as derived 
from the ancient civilization of Mexico. 


Puente-Jenll (pu-enTfi-Zie-nel'), a town of 
Spain, province of Cordova, on the Jenil. Pop. 
14,200. 

Puer'peral Fever is an acute septic fever 
occurring in women after child-birth, and caused 
by infection of some part of the genital tract. 
The infection may arise from organisms in the 
genital canal before confinement — auto-infection; 
but more commonly it is due to organisms 
brought in from without by the hands or instru- 
ments of the attendant — conveyed infection. 
Severe bruising or tearing of the parts during 
labour, haemorrhage, retained blood-clot or pla- 
cental tissue, all favour its occurrence. The 
first symptoms usually appear between the 
third and fifth day of the puerperium, and of 
these the most constant is fever. The earlier 
its appearance the more serious the condition, 
while it may set in suddenly with a rigor or 
come on gradually. Along with fever there are 
increased pulse-rate, loss of appetite, abdominal 
pain, and general malaise. In some severe cases, 
however, there is at first a deceptive feeling oi 
well-being on the part of the patient. Later 
septic rashes occur, and there are signs of a 
general septic infection with possible involve- 
ment of the lungs, causing septic pneumonia; 
of the heart, causing endocarditis and peri- 
carditis; of the brain, causing mental aberra- 
tion and delirium, and finally leading to menin- 
gitis. The preventibility of puerperal sepsis is 
now recognized by the medical profession, and 
the greatest care should be taken to ensure 
cleanliness of the hands and instruments and 
of those parts of the patient that arc involved. 
Supervision of nurses and midwives as far as 
possible is aimed at, and though there has 
been improvement of late years, yet the mor- 
tality from puerperal sepsis is still relatively 
high, and much can still be done in the future 
to lower it. 

Puerperal Mania is a form of insanity 
which develops during pregnancy and after 
child-birth. Suicidal and homicidal tendencies 
are present, and such cases are best treated in 
an institution with suitable observation and 
care of the patient. When it occurs after child- 
birth, it may arise in the course of puerperal 
sepsis, while most of the patients in whom it 
develops are suffering from severe exhaustion. 

Puer^to-Gabello (-ka-bel'yo), a seaport of 
Venezuela, in the state of Carabobo. The 
harbour is good and provided with warehouses. 
Its principal exports, mainly to the United 
States and Germany, are coflee and cocoa. 
Pop. 13,000. 

Puerto -Montt, a seaport-town of Chile, capital 
of the province of Llanquihue; served by railway 
to Valdivia. There is a good harbour. Wheat, 
timber, and leather are exported. Pop. 5000, 
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Pu'fendorf, or Puf'fendorf, Samuel, Baron 
von, German jurist, born in 1632, died in 1094. 
He studied theology and law at T^eipzig and 
Jena, and in 1600 published his Elementa Juris- 
prudentim Universalis, In 1661 he became 
profesior of the law of nature and of nations 
at Heidelberg. In 1670 he went to Sweden, 
became professor of natural law in the Uni- 
versity of Lund, and brought out his chief 
work, De Jure Naturce et Gentium, and in 1675 
an abstract of it, De Officio Hominis et Civis, 
In 1677 Pufendorf went to Stockholm as his- 
toriographer-royal, and in 1680 he received a 
summons to Berlin from Frederick William, 
Elector of Brandenburg. In 1 694 he was created 
a baron by the King of Sweden, and in the same 
year he died at Berlin. 

Puff-adder (Bitis arietans), a serpent found 
in South and Central Africa and South Arabia. 
Its popular name is derived from its power of 
puffing out the upper part of the neck when 
irritated or alarmed. It is very thick, attains 
a length of 4 or 5 feet, and is extremely venomous. 
The Bushmen poison their arrows with its 
venom. 

Puffin, the name for the marine diving birds 
of the genus Fraterciila. The common puflin 



Puffin {Fraterciila arctica) 


(F, arctica) is a native of the arctic and northern 
temperate parts of the Atlantic, and is often 
met with on the rocky cliffs of Great Britain 
and Ireland. It is about a foot in length, and 
from the singular shape and enormous size of 
its bill, which is striped with orange upon 
bluish-grey, is often called the sea-parrot or 
the coulter-neb. The plumage is glossy black, 
with the exception of the cheeks and under- 
surfaces, which are white. It breeds upon rocks 
and in the rabbit-warrens near the sea, and lays 
one egg, which is white. It lives on fish, Crustacea, 
and insects, and is a gregarious and migratory 


bird. It is replaced in the Pacific by a related 
species, F, corniculaia, 

Puget Sound (pu'jet), an inlet on the north- 
west coast of the state of Washington, United 
States, forming the south-west continuation of 
.Tuan de Fuca Strait, with which it is connected 
by Admiralty Inlet. On its shores arc Seattle 
and Tacoma. 

Pugin (pu'jin), Augustus Welby Northmore, 
architect, born in 1812, died in 1852. He was 
the son of Augustus Pugin (1762-1832), from 
whom he imbibed a love of Gothic architecture, 
to promote the revival of which became early 
the object of his life. In 1834 he became a Roman 
Catholic, and he designed a large number of 
ecclesiastical buildings for that communion, 
among them a church at Ramsgate, which was 
built at his own expense. He assisted Sir Charles 
Barry in the designs for the new Houses of Par- 
liament, especially in those for their interior 
fittings and decorations. Tfie Contrasts, or a 
Parallel between the Architecture of the 15th and 
19th Centuries (1836); The True Principles of 
Pointed or Christian Architecture (1841); and 
The Glossary of Ecclesiastical Ornament and 
Costume (1844), are among his principal works. 

Pug-mill, a machine for mixing and tem- 
pering clay. It consists of a hollow iron cylinder, 
generally set upright, with a revolving shaft in 
the line of its axis, carrying a number of knives 
projecting from it at right angles, and arranged 
in a spiral manner. The clay is thrown in at the 
top of the cylinder, and by the revolution of the 
shaft is brought within the action of the knives, 
by which it is cut and kneaded in its downward 
progress, and finally forced out through a hole 
in the bottom of the cylinder. 

Pulci (pul'che), Luigi, Italian poet, born in 
1431, died in 1487. He lived in intimacy with 
Lorenzo de’ Medici and his literary circle. His 
poem II Morgante Maggiorc, in which he relates 
the adventures and exploits of Rinaldo and the 
giant Morgante, while containing both serious 
and pathetic passages, is on the whole a bur- 
lesque on the romantic epics of his predecessors. 
Part of it was translated by Byron. 

Pulley, a simple wheel or disc mounted con- 
centric with its shaft and driven by means of a 
belt. Pulleys arc commonly made of cast iron, 
built up from steel pressings or wood. When 
power is transmitted, there is a considerable 
difference in the tension of the belt on the two 
sides of the pulley. The relationship between the 
tight-side tension, T^ and the slack-side tension, 
Tg, is given by T^/Tg == where e is the base 
of the hyperbolic logarithms, p is the coefficient 
of friction between belt and pulley, and 0 is the 
angle subtended by the arc of contact of the 
belt at the centre of the pulley. The driving pull 
is given by the difference of T^ and T^, and the 
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horse-power transmitted is given by the formula 
(Tj — T2)27 tNR/ 33000, N being the number of 
revolutions per minute, R the radius of the 
pulley in feet, and Tg the tensions in pounds. 
It is common to make the rim crowned or slightly 
raised towards the middle, to ensure that the belt 
will run on the centre of the rirn. The pulley 
should be at least an inch wider than the belt. 
If the belt-drive is open, the two shafts connected 
by it will run in 
the same direction, 
but if it is crossed, 
the motion will be 
reversed. The part 
of a belt which is 
advancing towards 
a pulley must move 
in the plane in which 
the pulley is rotating. 

When it is difficult 
to arrange a simple 
belt-drive between 
two shafts, which 
may not be parallel, 
the use of idle or 
jockey pulleys may Belt Drive with Shafts at 
make the problem angles 

one easy of solution. 

Thin flexible-steel belts are sometimes used in 
workshop practice. Chains are used for drives 
where slip must be avoided. See Power Trans^ 
mission; Tackle, 

Pulmonata, an order of gastropod molluscs, 
in which the respiratory organ is a cavity formed 
by the adhesion of the mantle by its margin to 
the neck of the animal. The greater part of them 
arc terrestrial, among these being the land snails 
and slugs. 

Pulpit (Lat. pulpiium, platform, stage), an 
elevated stand for the delivery of sermons. It 
is called in French chaire, and in German 
predigtstuhlf and is derived from the custom of 
the first Christian ages, when the bishops de- 
livered their addresses and preached from the 
cathedra. The immediate predecessor of the 
present pulpit was the ambo (q.v.), but in the 
twelfth century movable pulpits were employed 
for the delivery of sermons. As early as the 
thirteenth century pulpits were built in Italy, 
and the most noteworthy are those at Pisa 
built by Nicola Pisano in 1260, and at Pistoia by 
his son Giovanni. Renaissance pulpits are to 
be found in Italy, such as that in Santa Croce, 
Florence. Striking pulpits arc also to be found 
in Belgium, such as that in the church of St. 
Gudule at Brussels, and in the church of St. 
Andrew at Antwerp. 

Pulque (pulk), the vin du pays of Latin 
America, made from the juice of various species 
of agave, pleasant and harmless until after 


protracted fermentation, when it becomes an 
intoxicant. A kind of brandy is also distilled 
from it. To the European palate it is sour and 
unpleasant, somewhat resembling a dilute 
solution of sulphuric acid. 

Pulse, leguminous plants or their seeds, 
including all kinds of beans, peas, lentils, &c. 
The considerable proportion of nitrogen which 
they contain makes them very nutritious, and 
on that account they are much eaten, with or 
without rice, in India, where the chick-pea 
(Cicer arietinum) is one of those very largely used. 
The Hebrew word translated pulse in the 
Authorized Version of the Bible (Dan, i, 12, 16) 
probably means edible seeds in general. 

Pulse, the throbbing movement of the walls 
of blood-vessels, from the passing waves of blood 
due to the beats of the heart. It is limited in 
healthy conditions to the arteries. In the newly- 
born child the healthy pulse registers 130 to 140 
beats a minute, at two years of age 105, at ten 
years about 90, at fifteen to twenty about 70, 
while in old age it may sink to about 60. In 
females it is somewhat higher than in males, 
and during certain fevers it sometimes reaches 
140 beats per minute. In arteries which lie 
immediately under the skin it can be felt with 
the finger, as is the case with the radial artery, 
the pulsation of which is very perceptible at the 
wrist. The state of the pulse is therefore an 
indication of the force and frequency of the 
action of the heart, and of the fullness of the 
vessels. 

Pultusk', a town of Poland, on the Narev. 
The Saxons were defeated there by Charles XII 
in 1 703, and the Russians by the French in 1 806. 
Pop. 19,000. 

Pulu (pulu fibre), a silky fibrous substance 
obtained from ferns of the genus Cibotium, and 
exported from the Sandwich Islands (Hawaii); 
it is often termed vegetable silk, and is used for 
stuffing mattresses, &c. Other species growing 
in the East Indies, Mexico, &c., yield a similar 
substance. 

Pu'mice, a substance frequently ejected from 
volcanoes, of various colours, grey, white, 
reddish-brown or black; hard, rough, and porous; 
blocks float on water; and it resembles the 
slag produced in an iron furnace. Pumice is 
really a loose, spongy, froth-like lava, and is 
formed during the escape of steam and other 
gases from highly siliceous and therefore viscid 
lavas. It is often found floating on the sea far 
from the vent of origin. The pores being generally 
in parallel rows, it seems to have a fibrous 
structure. It is used for polishing ivory, wood, 
marble, metals, glass, &c.; also for smoothing 
the surfaces of skins and parchment. 

Pumpkin, a climbing plant and its fruit, 
of the genus Cucurbita, the C. Pepo, nat. ord* 
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Cucurbitaceae or Gourds. The pumpkin came 
originally from Jndia, but is at present culti- 
vated in most parts of Europe and in America. 
The fruit is red, and sometimes acquires a 
diameter of 2 feet. There are two varieties of 
the plant, one with roundish, the other with 
oblong fruit. The fruit is eaten in a cooked state. 

Pumps ) mechanical devices for the raising of 
water or other fluid from a low level to a higher 




one, or to raise the pressure upon it so that it 
may be passed into a vessel under pressure. 
The hydraulic prime movers, such as overshot 
and breast wheels, and pressure turbines, when 
reversed become types of pumps. 

The scoop wheel or reversed breast wheel is 
used to lift drainage water in fen districts. 
Overshot wheels become chain-and-bucket pumps 
when reversed. In Holland an inclined shaft 
with one or more helices, which is rotated in 
a closely fitting tube, is used to raise water 
against heads which do not exceed 10 feet. 
This appliance is known as the screw pump or 
archimedcan screw. 

The oldest pumping plant is the simple bucket 
pump, which is ascribed to Ctesibius of Alex- 
andria and dates from 250 b.c. In this type 
a piston is fitted to work air-tight within a 
hollow cylinder or barrel, and is provided with 
a valve which opens upwards. There is another 
valve at the foot of the barrel, which also opens 
upwards and gives communication between the 
pump and the suction pipe. As the piston is 
raised the air below it becomes rarefied until 
water is drawn up through the inlet valve. 
When the air is exhausted, the water passes 
through the valve on the piston every down- 
stroke, and is raised to the delivery pipe on 
every up-stroke. When the water is to be 
discharged from the cylinder against a pres- 
sure, non-return valves are installed in the 


delivery pipe, and the plant is then known as a 
force pump. When greater pressures are required, 
a plunger is used instead of the bucket piston, 
w'hich under such conditions would leak consider- 
ably. This plunger 
pump may be 
made double-acting, 
either with a single 
plunger or a combin- 
ation of two simple 
pumps. Another type 
has a moving part 
consisting of both 
bucket piston and 
plunger, with cross- 
sectional areas in the Fig. 3.— Rotary Pump 
ratio of two to one. 

notary pumps of the drum type have the 
advantage of positive action comparable with 
that of the reciprocating pump, and, like the 
centrifugal type of pump, they have a con- 
tinuous delivery. The mode of operation of 
such devices can be clearly understood from 
the illustration. The water is trapped by the 
rotors, and is driven towards the outlet as 
they turn. One great difficulty in the operation 
of such pumps is the maintenance of tightness. 

The centrifugal pump was introduced to meet 
the demand for high efficiency under low heads 
of water. The rotor consists of circular side 
plates enclosing a series of curved blades. The 
water pipe is connected to a part of the pump 
having communication with the central part of 
the rotor. Velocity is given to the water by 
the blades of the moving system, and its magni- 
tude, which depends upon the speed of the 
rotor and the form of the blades and pump 
chamber, is the factor on which the height the 
water can be raised depends. 


S 


I 

Fig. 4. — Centrifugal Pump 
I, Inlet, o, Outlet. IM, Impeller, s, Spindle. 

Centrifugal pumps were greatly improved by 
Professor Osborne Reynolds, whose work made 
possible the construction of the high-lift pump. 
With a number of impellers, through which the 
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water is passed in sequence, very high lifts, 
such as over 1000 feet, can be obtained with 
efficiencies as high as 75 to 80 per cent. The 
success attained in designing centrifugal pumps 



Fig. 5 . — Horizontal Double-acting Ram Pump 
(opposed plungers) 

to meet the requirements of any particular 
pumping work has been very great, and this 
type is replacing the reciprocating pump for 
use in all fields but those where small volumes 
of water are to be raised to great heights. The 
kinetic energy of moving water in a pipe is 
used in the hydraulic ram to pump part of the 
water to a height greater than the head of 
supply. The water is set in motion by opening 
the waste valve. The velocity of flow increases 
until the weight of the waste valve is overcome 
and it is sharply closed. The sudden stoppage 
of the flow of the water is followed by the 
impact, of the water against the delivery valve, 
which is opened, and a portion of the liquid 
passes through. In this way a large flow of 
water with small head is used to pump a smaller 
quantity of water against a greater head. Such 
a device is useful in supplying w^ater from a 
low stream to a house on a hill. 

A pump which has been considerably developed 
since its introduction in 191)9 is the Humphrey 
pump, in which kinetic energy is given to the 
water by the explosion of gases. A mixture of 
gas and air is admitted through the valve in the 
top of the explosion chamber. Water enters the 
pipes from the supply-tank through the valves. 
When the gas is ignited and the explosion takes 
place, the -water is swept through the pipes at 
great velocity and out at the delivery. The 
backward surge of whatever water is left is 
used to drive the exhaust gases out of the 
explosion chamber and leave it clear for the 
introduction of another explosive charge. There 
is a large installation of these pumps at the 
Chingford works of the Metropolitan Water 


Board. Each pump delivers 4^ million gallons 
of water a day, and is of about 250 to 300 horse- 
power. The pumps are supplied with producer- 
gas made from anthracite. For smaller sizes a 
form of gas pump has been introduced by 
Humphrey, in which the long water column 
is replaced by a heavy metallic mass attached 
to the piston. The application of steam pres- 
sure to the surface of water within the pump 
chambers is made use of in the pulsometer to 
drive the water through the delivery-pipe system, 
and the later condensation of the steam creates 
a partial vacuum for the suction of a further 
supply of water. The pumps have two cham- 
bers, which are used alternately to obtain a 
continuous discharge. Compressed air is used 
to raise water from deep wells. The air is intro- 
duced into a pipe the foot of which is immersed 
in the water to be lifted. Alternate plugs of 
air and water pass up the ‘ rising main ’ or 
water outlet. — BiBLiooiiArnv: A. H. Gibson, 
Hydraulics and its Applications; E. C. Bowden- 
Smith, 7'hc Efficiency of Pumps and Ejectors; 
E. W. Sargeant, Centrifugal Pumping Machinery, 
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Fig. 6. — Puls.jmcter 


Punch, or The London Charivari, a weekly 
illustrated paper, has, since its first appearance 
in 1841, well justified Mark Lemon’s claim that 
it “ established, if it did not found, a school 
of current wit and humour The paper origi- 
nated in a suggestion made to Henry Mayhew 
by Last, a London printer, for the production 
of a publication somewhat on the lines of the 
Paris Charivari, During the first few months 
of its life, under the eo-cditorship of Mayhew and 
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Mark Lemon, Punch threatened to be little more 
than a succ^s d'estime; happily, on the available 
funds becoming^ exhausted, the proprietorship 
was transferred to Messrs. Bradbury & Evans, 
Lemon being made sole editor. Its first annual 
almanae (1841) was written in the Fleet Prison 
by Dr. Maginn, under circumstances which 
doubtless suggested to Thackeray the similar 
position of Captain Shandon in Pendennis, 
Since that date hardly a famous British humorist 
or artist of a certain type has failed to have a 
place upon the paper’s stall or to contribute to 
its pages. Lemon remained the editor until his 
death in 1870, when Shirley Brooks took his 
place, to be succeeded by Tom Taylor in 1874. 
Sir Francis Burnand took the chair in 1880, 
retained it till 1906, and was followed by Mr. 
(now Sir) Owen Seaman, the present editor. 
The literary staff has included such writers as 
Douglas Jerrold, who contributed the immortal 
Mrs. Caudle; Thackeray (Snob Papers and 
Jeames*s Diary); Gilbert Beckett; Hood 
(The Song of the Shirt); lennyson (The New 
Timon); Sir Henry Lucy (‘ Toby, M.P.’); T. 
Anstey Guthrie (‘ F. Anstey ’); and E. V. 
Lucas. Among its many famous artists John 
Leech may be first named; but Richard Doyle 
designed the now familiar present cover; Hablot 
K. Browne was a frequent contributor; and 
Tenniel’s first published cartoon appeared in 
the paper and led to his taking charge of this 
leading feature for just half a century. Other 
distinguished draughtsmen, past and present, 
include Charles Keene, George du Maurier, 
Linley Sambournc, Bernard Partridge, L. Raven- 
Hill, and George Belcher. Punch largely owes 
its unrivalled, and indeed unchallenged, position 
to the uniformly wholesome and refined nature 
of its humour, both literary and pictorial, and 
also to its strict impartiality, all shades of poli- 
ticians being in turn the targets for its friendly 
fun. — Cf. M. H. Spiclinann, History of Punch 
(1895). 

Punch and Judy, a familiar puppet-show of, 
almost certainly, Italian origin, the equivalent 
of the French guignol, has now been popular in 
Britain for some two and a half centuries. The 
derivation of Punch (diminutive of Punchinello; 
It. Polichinello), the name of the hook-nosed, 
hunchbacked leading character in the drama, 
has been the subject of much research and more 
speculation, but it still remains obscure. Some 
authorities state that an amateur humorist, 
one Puccio d’Aniello, from the neighbourhood 
of Naples, joined a troupe of strolling players 
and created the part; but d’Aniello’s claim is 
disputed in favour of that of numerous rivals, 
each with a more or less suggestive name. The 
theory sometimes put forward that Punch is 
derived from Pontius Pilate, and the name of 


his long-suffering wife Judy from Judas the 
betrayer of Christ, may be dismissed as most 
improbable. It is possible, however, that the 
name has its real root in puldno and pulcinetto, 
the Italian terms for a young chicken, sometimes 
used familiarly as words of endearment to a 
child, and hence applied also to a puppet. Punch 
probably dates from the early years of the 
seventeenth century, and had certainly made 
its way to France by the time of Louis XIV. 
The fact that the French regarded a hunchback 
as a type of caustic wit made the new arrival 
peculiarly welcome; the wits and politicians 
hailed its advent eagerly, and at once used it as 
a mouthpiece for attacks upon unpopular char- 
acters. The show probably crossed to this 
country in the train of Charles II returning from 
exile in 1660; though some believe it to have 
come to England with French Huguenots at a 
much earlier date. Evelyn mentions a perform- 
ance of an Italian puppet-show in 1667; while 
in 1669 Pepys speaks of a stout child being 
called ‘ Punch ’ by its parents as a common 
name for all that is thick and short. With the 
arrival of William of Orange and his numerous 
compatriots in 1688 the show appears to have 
become still better known, a fact to be explained 
by the peculiar skill of the Dutch in the manipu- 
lation of all puppet-shows. Punch was ex- 
hibited at Bartholomew Fair in 1703, and seven 
years later was a leading item in a puppet-show at 
Covent Garden, under the direction of Powell. 
The period at which ‘ Dog Toby ’ came to be a 
member of the troupe remains unknown; Powell 
at one time employed a trained pig, while French 
exhibitors not seldom used a cat. At the present 
time Punch, Judy, the policeman, &c., form an 
exhibition somewhat shorn of its original mag- 
nificence; for the old Punch would seem to have 
been on familiar terms with such distinguished 
characters as the Seven Champions of Christen- 
dom; he further hoodwinked and defied the Holy 
Inquisition, and he sat upon the Queen of Sheba’s 
knee. For an account and text of the drama see 
Payne Collier’s Punch and Judy^ with George 
Cniikshank’s illustrations (1st edition, 1828; 
7th edition, 1890). 

Punctuation, the art of employing signs by 
which the parts of a writing or discourse are 
connected or separated as the sense requires, 
and the elevation, depression, or suspension of 
the voice indicated. Punctuation serves both 
to render the meaning intelligible and to aid the 
oral delivery. Our present system of punctuation 
came very gradually into use after the invention 
of printing, the Venetian printers, the Manutii, 
contributing materially to its development. 
The principal points used in English composition 
are the comma (,), semicolon (;), colon (:), period 
or full stop (.), note of interrogation (?), note of 
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exclamation or admiration (1), dash ( — ), and 
parenthesis ( ). The comma marks the smallest 
grammatical division in a sentence, separating 
the several members of a series, or the sub- 
ordinate clauses and the main clause. The 
semicolon indicates a longer pause than the 
comma, but requires another member or mem- 
bers to complete the sense. The colon denotes 
a still longer pause, and may be inserted when a 
member of a sentence is complete in itself, but 
is followed by some additional illustration of the 
subject. The period indicates the end of a 
sentence, and is also used after contraeted words, 
and sometimes after Roman numerals. The note 
of interrogation is placed at the end of a direct 
interrogatory sentence. The note of exclamation 
or admiration is placed at the end of such words 
or clauses as indicate surprise or other emotion. 
The dash is employed where a sentence breaks 
off abruptly, and the subject is changed; where 
the sense is suspended, and is continued after 
a short interruption; after a series of clauses 
leading to an important conclusion; and in 
certain cases to indicate an ellipsis. The paren- 
thesis encloses a word or phrase introduced into 
the body of a sentence, with which it has no 
grammatical connection. 

Pu'nica, a genus of plants which consists only 
of a single species, the pomegranate (P. grand- 
turn). See Pomegranate, 

Punic Wars, a series of wars waged between 
Rome and Carthage, the first 264-241 B.C.; the 
second 218-202 B.c.; and the third, which ended 
with the destruction of Carthage, 149-146 b.c. 
See Borne, 

Punishment, a penalty inflicted on a person 
for a crime or offence, by the authority to which 
the offender is subject; a penalty imposed in the 
enforcement or application of law. The punish- 
ments for criminal offences now known to the 
English law are death by hanging, penal servi- 
tude, imprisonment with and without hard 
labour, solitary confinement, detention in a 
reformatory or industrial school, discipline in 
a Borstal institution, subjection to police super- 
vision, fines, whipping, and putting under re- 
cognizance. Penal servitude consists in keeping 
the offender in confinement and compelling 
him to labour, as directed in several statutes 
passed since the year 1853. There are three 
kinds of imprisonment: (1) that of a first- 
class misdemeanant, who is allowed to main- 
tain himself, to procure food, wine, clothing, 
&c., and to follow his usual occupation if it 
does not interfere with the prison regulations; 
(2) without hard labour, in which case the visit- 
ing justices provide for the employment of the 
prisoner, subject to the condition that no punish- 
ment for neglect of work is to be inflicted except 
by an alteration in the prisoner’s diet; (3) with 


hard labour for not more than ten or less than 
six hours daily, and as ordered by the justices 
in sessions with the approval of the Home 
Secretary. In cases (2) and (3) there may be 
a separate confinement of the prisoner. Fines 
are in most cases regulated by the statutes 
imposing these penalties. As regards whipping, 
in the case of offenders under sixteen only a 
birch-rod may be used, and not more than 
twenty-five strokes be given; in that of offenders 
above sixteen not more than fifty strokes, and 
the sentence must specify their number, and 
the instrument with which they are to be in- 
flicted. When whipping is ordered on summary 
conviction before the justices, not more than 
twelve strokes are to be inflicted on offenders 
under fourteen, and those with a birch-rod; 
under the age of ten the number of strokes is 
restricted to six. Detention in a reformatory 
school may be ordered for not less than three 
nor more than five years (but not to continue 
after nineteen years of age) in the case of 
juveniles between twelve and sixteen years of 
age who have committed offences punishable 
with penal servitude or with imprisonment. 
Offenders under twelve years, and those over 
that age but not over fourteen years, who have 
not been previously convicted, may be sent to 
an industrial school until sixteen years of age. 
Persons between sixteen and twenty-one years 
of age liable to penal servitude may be sent to a 
Borstal institution for a term of one to three 
years. In cases of felony and of certain specific 
misdemeanours, when a previous conviction for 
a similar offence is proved, the sentence may 
include police supervision for seven years or 
less, to commence at the expiration of the 
offender’s term of imprisonment. On its expiry 
he must notify to the police within forty-eight 
hours his place or any subsequent change of 
residence, and report himself once a month, a 
breach of any of these regulations rendering 
him liable to imprisonment for twelve months 
with or without hard labour. When the offender 
is ordered to find recognizances, personal or 
other, he may, in default, be imprisoned. 

Punishments in the army are inflicted under 
the Army Act of 1881, Articles of War, and the 
King’s Regulations. A commissioned officer must 
be tried by court-martial, which may sentence 
him to death, or cashier him, or place him at 
the very bottom of the officers of his grade. 
Privates may for minor offences be ordered 
short imprisonments, or punishment-drill, or 
stoppage of leave or pay. For grave offences 
they are tried by court-martial, and may be 
sentenced to dismissal from the service, or to 
imprisonment, to penal servitude, or to death. 

Punishments in the naxyy are regulated by the 
Naval Discipline Act of 1866. For officers the 
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chief additions to the punishments inflicted in 
the army are forfeiture of seniority for a speci- 
fied time or otherwise, dismissal from the ship 
to which the offender belongs, and reprimand 
more or less severe. For men the punishments 
in the case of grave offences are of the same 
character as in the army, flogging having been 
now abolished. For less serious offences there 
is a system of summary punisluiicnts, including 
short terms of imprisonment which can be 
awarded by captains of ships under the regu- 
lations issued from time to time by the Lords 
of the Admiralty. 

Punjab, or Punjab (the name means ‘ Five 
Rivers ’), a province of British India, so caUed 
because it was the region 
intersected by the five tribu- 
taries of the Indus, the Sutlej, 
the Bcas, the Ravi, the 
Chenab, and the .Thelura. 

The present province of the 
Punjab, however, is larger 
than the Punjab proper, and 
is bounded west by Afghani- 
stan, Baluchistan, and the 
North-West Frontier Pro- 
vince; north by Kashmir; 
east by the United Provinces; 
and south by Sind and Rdj- 
putdna. The area, exclusive 
of the connected native 
states, is 99,222 sq. miles; 
the population, according to 
the census of 1921 , 20,978,393 
(or 208 per square mile). It 
consists of twenty - eight 
British districts and thirty- 
four native tributary states. 

For administrative purposes 
it is divided into the five 
commissionerships of Delhi, 

Jalandhar, Lahore, Rawal Pindi, and Derajat. 
Lahore, situated near the centre of the pro- 
vince, is the capital of the Punjab, but its 
principal city is Delhi, the ancient metropolis 
of the Mogul sovereigns of India. Since 1902, 
when the Peshawur division was separated 
from the Punjab to form with other territories 
the North-West Frontier Province, the Punjab 
consists almost wholly of extensive plains. 
These are divided into eastern and western, 
which may be defined as lying east and west 
of the meridian of Lahore. The eastern plains 
include the most fertile and populous portion 
of the Punjab, with the three great cities of 
Delhi, Amritsar, and Lahore. Their population 
is largely urban; trade and manufactures flourish, 
and the cultivable area is generally under the 
plough, with the exception of the south-western 
portions, where flocks and herds pasture in ex. 


tensive jungles. The western plains, on the con- 
trary, and with the exception of a comparatively 
narrow zone which is fertilized by irrigation, and 
which produces some of the finest wheat in the 
world, are covered by stunted bush, with short 
grass in dry seasons, and by saline plants which 
afford nourishment to great herds of camels. 
These, with cattle, sheep, and goats, are tended 
by a nomad population. The difference between 
the inhabitants of these two series of plains is 
also very marked, those in the eastern partaking 
of the character of the Hindu inhabitants of 
India, while those in the western resemble more 
the Mussulman peoples of the trans-Suleiman 
country. Though numerically small, the Sikh 


element in the population is very important. 
The Sikhs constituted the dominant class when 
the Punjab became British, and they still com- 
pose the mass of the gentry between the five 
rivers. One of the most important products 
of the Punjab is rock-salt. In addition to the 
manufactures common to the rest of India, the 
industries of the Punjab include such special 
products as the silks of Multan and the shawls 
and carpets of Lahore. The province enjoys an 
extensive trade with adjacent countries, and 
sends its products to Delhi by railway, and by 
the Indus and the Indus Valley Railway to Sind 
and the sea. Its imports from Britain are chiefly 
piece-goods, cutlery, and other metal works. 

The Punjab has had a rather eventful history 
from the time of Alexander the Great down- 
ward. After being long held by rulers of Afghan 
or Tatar origin, the Sikhs under Ilunjit Singh 
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established themselves there early in the nine- 
teenth century. Afterwards the country fell 
into a very distracted state; its Sikh rulers 
came into collision with the British, and after 
the second Sikh War, in 1849, the country was 
brought under British administration. — Biblio- 
graphy: J. Douic, The Punjab ^ North - West 
Frontier Province, and Kashmir; A. Latih, The 
Industrial Punjab; and article in Imperial 
Gazetteer of India (vol. xx). 

Puno, a department of Peru, situated between 
Arequipa and Cuzco departments and Bolivia, 
and including the greater part of Lake Titicaca. 
Excepting for the Bolivian traffic it depends 
entirely for its outlet on Mollendo and Arequipa. 
Copper, silver, lead, antimony, salt, and 
petroleum are found, and there are deposits of 
borax in the province of Azangaroo. Sheep, 
cattle, hides, skins, llama, alpaca, viciiha, sheep 
wool, dried meat, cereals, and other agri- 
cultural produce; coffee, bark, coca leaves from 
Sandia and Carabaya, and coal (undeveloped) 
are among the products. The cattle of the 
department are exported to Lima via Mollendo. 
Puno is the capital. Area, 41 ,198 sq. miles; pop. 
about 500,000. 

Puno, a city of Peru, capital of the department 
of Puno, stands on the west shore of Lake 
Titicaca at an altitude of 12,600 feet. It is c?on- 
nected by railway with Arequipa (351 kilometres), 
and with Guaqui (120 miles) by railway steamer 
across Lake Titicaca. Pop, 12,000. 

Punta Are'nas, the capital of the Chilian 
territory of Magallanes, in the Strait of Magellan, 
the most southerly town in the world. There is 
a wireless station, but Punta Arenas has always 
existed as a coaling-station and as a centre of 
distribution for the Falkland Islands, &c., and 
the adjacent archipelago. Gold, copper, and coal 
are found in the vicinity, and much meat, wool, 
hides, timber, and grease are exported. Pop. 
12-13,000. 

Punta Arenas, the principal port of Costa 
Rica, Central America, on the Pacific Coast, 
Gulf of Nicoya. Pop. 3000. 

Pupil -teacher, a boy or girl engaged by the 
managers of a public elementary school to assist 
in the general work of the school, while receiving 
instruction in ordinary educational subjects, as 
well as theoretical and practical training in the 
art of teaching. For a rural school the normal 
period of appointment is four years, and candi- 
dates should be from fourteen to sixteen years of 
age. When the instruction is given in a pupil- 
teacher centre, the pupil-teacher must be over 
sixteen and not over eighteen at the date of 
appointment, and the regular period of employ- 
ment is two years. Candidates for the teaching 
profession are grouped by the Board of Educa- 
tion, according to the type of their preliminary 


instruction, under four headings, as shown in 
the accompanying table, which gives the total 
number of teachers recognized for the first time 
by the Board in the years stated. 


Type of Intending 
Teachers. 

1917-8. 

1918-9. 

1919-20. 

Bursars 

Pupil - teachers instructed 

3,180 

3,133 

3,538 

in centres 

Pupil - teachers not in- 

1,498 

1,243 

1,099 

structed in centres 
Student-teachers who had 

409 

494 

489 

not been bursars 

356 

404 

471 

Totals 

5,443 

5,274 

5,597 


In Scotland, under the regulations of 1900, the 
pupil-teacher system in the strict sense was 
abolished, and there are now, among intending 
teachers, (1) candidates on probation (twelve to 
fifteen years); (2) junior students (fifteen to 
seventeen or eighteen years); and (3) students 
in full training (course at least two years). 

Puppets and Puppet-plays. Puppet-plays 
are dramatic performances in which human 
actors are replaced by mechanical figures of 
wood or pasteboard, usually small in size, their 
movements and gestures being produced by 
means of strings or wires manipulated by a 
concealed operator. The comparatively modern 
name of marionettes, applied to such figures, is 
generally held to be a corruption of mariolettes, 
the term for small images of the Virgin Mary. 
Other authorities derive it from morio (It., ‘ a 
fool or buffoon ’); while it has alternatively 
been connected with an Italian named Marion, 
who, in the reign of Charles IX, introduced 
these shows to France from Italy, where, under 
the name of fantoccini, puppets had long been 
popular. Marionettes are first so called by 
Boucher (1584), so that the theory seems not 
ill founded. Tlie only marionette exhibition now 
common in England is that of the familiar 
Punch and Judy (q.v.); but puppet-shows have 
long been popular, and are undoubtedly of very 
great antiquity. .Tointed puppets have been 
found in Egyptian tombs, while in ancient 
Greece the puppet-player Potheinos had a re- 
markable vogue in Athens. It was, however, 
probably in India that the puppet, like the 
fairy-tale, was earliest known. In the collec- 
tion of Kashmiri tales, compiled from ancient 
sources by the eleventh-century writer Soma- 
deva, there is mention of mechanical puppets 
worked by means of a wooden peg; some flew 
in the air, brought water, danced, and even 
spoke. Others were worked by strings, the 
operator being known as the siUradh&r (‘ string- 
puller ’). This word is still applied to a stage- 
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manager, a fact suggesting that the puppet-play head of his army, &c.; while Chapman gave a 


was the earliest form of stage exhibition. No 
single written' puppet-play has come down to 
us from antiquity, and it is probable, not only 
that such exhibitions consisted largely of impro- 
vization, but that they were passed on by oral 
tradition from one generation to another — 
partly, no doubt, in order to avoid the danger 
of their being ‘ pirated From India the art 
of manipulating marionettes passed into Persia; 
also to the Farther East, including Java, where 
these shows became extremely popular. From 
Persia the art gradually penetrated to Europe, 
where, as in its original home, it was for long 
largely in the hands of the gipsies. In 1812 
the English traveller Ouselcy witnessed a gipsy 
puppet-show in Tabriz. During the first half 
of the last century gipsy exhibitors wandered 
through Moldavia between Christmas and Ixjnt, 
and showed their plays; at the time of the 
Russo-Turkish War (1828-9) the performance 
always closed with a combat between a Turk 
and a Cossaek, one or the other losing his head 
in accordance with the latest victory reported 
from the ‘ front ’. The exhibitor of marionettes, 
other than the gipsy, was often a self-educated 
man with a turn for mechanics. Jean Brioche, 
who, with his attendant monkey Fagotin, was 
highly popular under Louis XIV, was a tooth- 
drawer; the German Reibehand (flourished 1734) 
had been a tailor. A partnership of two was a 
frequent arrangement, one member of the firm 
dressing and manipulating the puppets, the other 
supplying the ‘ libretto Successful French 
exhibitors were Carolet and Bertrand; while 
Goethe admitted that the exhibition of Faust 
in Berlin (1804) by Drcher and Schiitz first 
suggested his great drama to his mind. Even 
IjC Sage did not disdain to write for marionettes, 
nor, in our own day, Maurice Maeterlinck. The 
puppet-show was flourishing in England in the 
time of Chaucer, and was later a popular feature 
of Bartholomew Fair, where, in 1667, Pepys 
noticed Lady Castlcmaine enjoying this show. 
The earlier plays performed were often such 
Bible narratives as lent themselves readily to 
stage representation, as, for example, Jonah 
and the whale. The chief English exhibitor of 
the early eighteenth century was Powell, an 
exceedingly clever mechanician. After him came 
Pinkethman and Crawley, the last-named pro- 
ducing a striking scene of Noah leaving the 
ark at the head of the procession of animals. 
Still later Yates showed wax figures of almost 
life-size, and towards the close of the century 
Floekton produced an exhibition containing five 
hundred separate figures working at different 
trades. As late as 1830-40 Brown toured the 
country fairs of England exhibiting the battle 
of Trafalgar, Napoleon crossing the Alps at the 


realistic study of Grace Darling's rescue of the 
crew and passengers from the wrecked Forfar- 
shire, Such exhibitions, like those of the original 
puppet-shows in general, appealed chiefly to the 
masses; but in 1876 a marionette exhibition at 
the Kasperle Theatre, Vienna, was favoured 
with Imperial patronage, and a few years later 
Riviere, at the Chat Noir, Paris, revived the 
puppet-show with much success. George Sand 
established at her country house a private 
theatre for this purpose. Ombres chinoises form 
a variety of puppet-show in which the shadows 
of the figures are seen thrown upon a screen. — 
Bibliography: Charles Magnin, Histoire des 
tnarionnetles en Europe; !-». de Neuville, Histoire 
des marionuettes; Maindron, Marionnettes ct 
Guignols; R. Pischcl, The Home of the Puppet- 
play (a published lecture). 

Pur'beck, Isle of, south of Dorsetshire, a 
peninsula so separated from the mainland on the 
north by l^oole Harbour and the Frome as to be 
connected with it by only a very narrow isthmus. 
It is about 12 miles long by 7 miles broad. The 
prevailing rock is limestone. 

Purbeck Beds, the Uppermost members of 
the British Jurassic system, or according to 
other writers the base of the Wealden formation; 
deriving their name from the peninsula of 
Purbeck, where they are typically displayed. 
They consist of argillaceous and calcareous 
shales, and freshwater limestones and marbles, 
and are altogether 300 feet thick. They are noted 
for their layers of fossil vegetable earth (dirt- 
beds), enclosing roots, trunks, and branches of 
cycads and conifers, and for the Purbeck Marble 
(q.v.). 

Purbeck Marble, or Purbeck Stone, an 
impure freshwater limestone formed of the 
remains of the gastropod Vivipara (Paludina), 
occurring in the Purbeck Beds. It takes on a 
good polish, but is deficient in durability under 
exposure to the air, and has hence lost much of its 
favour as a building-stone. It is much used for 
slender shafts in the interior of Gothic buildings, 
for which purpose it answers well. 

Pur 'cell, Henry, one of the greatest and most 
original of English composers, was the most 
famous of several musicians of the name all 
included within three generations of the same 
family. They lived in the seventeenth and early 
part of the eighteenth century. As so often 
happens in connection with great men of that 
and earlier periods, the definitely established 
facts of Purcell’s life are comparatively few, 
notwillistanding that he was fortunate enough 
to be understood and appreciated in his lifetime. 
He was born in London in 1658 or 1659, and 
began his musical career as a chorister of the 
Chapel Royal. When his voice broke, he studied 
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composition with John Blow, at that time freshness and charm that it had when it was 


organist of Westminster Abbey, and his earliest 
compositions are conjecturally assigned to this 
period. At the age of twenty-one he succeeded 
his master as organist at the Abbey, retaining 
the post till his death, when Blow resumed his 
former duties. It is generally understood that 
Blow voluntarily resigned his post to make room 
for Purcell, thus gracefully acknowledging his 
genius, but the story lacks confirmation. About 
this time Purcell married, and two years later, 
on 14th July, 1682, he became organist of the 
Chapel Royal. He was thus throughout his. short 
career closely ide.'tified with the doings of 
royalty, and Welcome Songs and Birthday Odes 
form a considerable proportion of his large 
output. He died in 1695, and was buried on 26th 
Nov. in Westminster Abbey. On a pillar near 
his grave a tablet was put bearing the following 
inscription: “ Here lyes Henry Purcell Esq.; who 
left this life, and is gone to that blessed place 
where only his harmony can be exceeded ”. 

Purcell, though he died at the early age of 
thirty-seven, left behind him a large quantity of 
music which included sacred and secular vocal 
music both solo and concerted, instrumental 
music for organ, for harpsichord, and for various 
combinations of instruments, and incidental 
music to many plays. There are among his 
dramatic works several which are entitled to be 
called real operas, the chief of these being Dido 
and JEneas, a remarkable work which may 
fairly be regarded as the first successful English 
opera. Among other works of special fame may 
be mentioned the Golden Sonata, one of a series 
of ten published posthumously and written for 
“vioUins and basse: to the Organ or Harp- 
scchord ”. Twelve sonatas for the same combina- 
tion had been issued in 1683 as Purcell’s first 
published composition. Mention should also be 
made of the Te Deum and Jubilate in D written 
in 1694, and performed annually in London for 
many years after the composer’s death. It was 
revived at the Purcell bicentenary in 1895, and 
has had some more recent performances. 

In his melodies Purcell’s manner of musical 
expression is typically English, for while the 
melodic line is always flowing and beautiful, it 
also possesses what can best be described as a 
‘ forthright ’ quality which makes it highly 
characteristic. This is well illustrated by the 
rugged accentuation which prevails in Fairest 
Isle and Come if you dare» His music is also 
pre-eminently notable for the massive effect of 
his scoring in choral work, which may be a 
common enough achievement to-day, but was 
new when he wrote. In his power of dramatic 
expression he was unrivalled in his time, and the 
inherent vitality of his music is such that it 
retains after more than two centuries all the 


written. 

Purchas, Samuel, was born at Thaxted, in 
Essex, about 1575, died in 1626. Educated at 
Cambridge, he took orders, and in 1604 became 
vicar of Eastwood, in Essex. From 1614 to 1626 
he was rector of St. Martin’s, Ludgate Hill, 
London, a position favourable to the pursuit of 
his multifarious researches. The MS. remains 
of Hakluyt having come into his hands, he gave 
to his work, published in 1624, the title J/afc- 
luytus Posthumus, or Purchas his Pilgrims, con- 
taining a History of the World in Sea Voyages and 
Lande Travells by Englishmen and others, which 
is valuable as containing the narratives of 
voyagers, explorers, and adventurers as written 
by themselves. The Pilgrims has been much 
utilized by subsequent compilers of voyages and 
travels. He also wrote Purchas his Pilgrimage 
(1613). 

Purchase, a system, now abolished, by which 
more than half the first appointments and much 
of the subsequent promotion of olliccrs in the 
British army used to be effected. The prices of 
commissions were fixed as follows: £450 for a 
cornetcy or ensigney; £700 for a lieutenancy; 
£1800 for a captaincy; £3200 for a majority; 
and £4500 for a lieutenant-colonelcy, which was 
the highest rank that could be obtained by pur- 
chase. In theory an oflicer wishing to retire 
from the service might sell his commission for 
the price ailixed to the rank he occupied. When 
a superior officer ‘ sold out ’, the next officer 
inferior to him might purchase promotion to 
the rank of the former by merely paying the 
difference between the prices of their respective 
commissions. The rank of the second might be 
reached in the same manner by his next inferior, 
and so on down to the ensign or cornet. No 
commission could be purchased by one officer 
unless another officer vacated his commission 
by its sale. The abolition of the purchase 
system took place in 1871, but the officers who 
were deprived of a saleable interest in their 
commissions were compensated by giving them 
a sum of money, the payment of which was to 
be extended over twenty-five years, and which, 
it was estimated, amounted to £8,000,000. Pro- 
motion has since been through seniority, tem- 
pered by selection. The Regimental Exchange 
Act of 1875 permitted the exchange of commis- 
sions through purchase under such conditions 
as the Crown might deem expedient for the 
time being. 

Pur'gatives are drugs employed to evacuate 
the bowel of its contents. Many drugs produce 
this action, but have various other effects on 
the body tissues, and therefore are not included 
in this description; while the term jmrgative is 
used for those drugs that have little influence 
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beyond their action on the intestine. Many 
classifications of purgatives have been made, and 
such terms as laxative, eholagoguc, and cathar- 
tic are still in use, but the action of a purgative 
is largely dependent on the dose and on the 
condition of the intestine. They are best grouped 
into the following four classes: (1) mild purga- 
lives y including castor -oil, olive -oil, sulphur, 
glycerine, honey, figs, prunes, and many other 
fruits; (2) anthracene purgatives include rhubarb, 
senna, aloes, cascara, and are widely used in 
many different forms on account of their definite 
action; (3) drastic purgatives^ whose action usu- 
ally causes some griping and abdominal discom- 
fort, are calomel, jalap, scammony, colocynth, 
elaterium, and croton-oil; (4) saline purgatives 
increase the amount of fluid in the intestine, 
and thereby give rise to easy evacuation. The 
chief of these are potassium tartrate and acid 
tartrate, potassium and sodium sulphate, and 
the sulphate and various other salts of mag- 
nesium. 

Pur'gatory (L.Lat. purgatorium, from purgare^ 
to cleanse), in theology, the place or condition 
of temporal punishment to which are submitted 
the souls of those who, though baptized, have 
departed this world without having attained 
perfection. It is the condition or place wherein 
these souls are being cleansed and purified by 
punishments for their sins before they are 
allowed to enter heaven. The punishments, 
however, may be mitigated and shortened by 
prayers offered for the dead and by the Mass. 
Catholic theologians base the doctrine of pur- 
gatory upon passages in the Holy Scriptures. 
Protestant theologians, however, maintain that 
all the texts adduced in favour of the doctrine 
can be interpreted differently, and they reject 
the doctrine, as it stands in direct contradiction 
with the teaching of salvation by faith, and is 
nowhere clearly taught in the Bible. The Roman 
Catholic Church, on the other hand, holds that 
death in itself is no sanctification, and the sinner 
who has failed to do penance in this life may be 
punished in another. Gregory the Great (fi04) 
was the first to lay the belief down as a dogma, 
and the Council of Trent defined it more clearly. 
The doctrine of purgatory is condemned by the 
Church of England in the 22nd Article. — 
Bibliography: A. J. Mason, Purgatory; W. O. 
E. Oesterley, The Doctrine of the Last Things 
Jewish and Christian; H. C. Oxenham, Catholic 
Eschatology and Universalism. 

Purification, The Jewish Rite of, was 
mainly one through the performance of which 
an Israelite was readmitted to the privileges of 
religious communion, lost through uncleanness. 
The chief varieties of such uncleanness, and the 
methods of purification from it required, are 
detailed in Lev, xii, xiv, xv, and Num, xix. 


The necessity of purification was extended after 
the captivity to a variety of cases not included 
in the Mosaic legislation, such as the washing 
of cups and pots, &c., referred to in Mark, vii, 4. 

Purification of the Virgin Mary, Feast of 
the, called also the Feast of the Presentation 
of the Child .lesus, is a festival of the Christian 
Church held on the 2nd of February, in com- 
memoration of the event related in Luke’s 
gospel, chapter ii. The festival dates from very 
early times, and is said to have been formally 
instituted by Poi)e Gelasius in a.d. 494. See 
Candlemas, 

Purim, a Jewish festival observed on the 
14th and 1.5th of Adar (March), instituted to 
commemorate the preservation of the Jews in 
Persia from the destruction threatened them by 
the schemes of Haman {Esther, ix). 

Pu'ritans, a name first applied to those 
English Protestants who regarded the Refor- 
mation in England as incomplete, and the 
Anglican Churcli, even of Edward VI, as retain- 
ing too much of the discipline, ritual, and 
ceremonial of the Church of Rome. Many of 
them who were driven into exile under Queen 
Mary, and who returned to England after the 
accession of Elizabeth, brought back a zealous 
desire to remodel the Church of England in the 
spirit of Continental Protestantism, especially 
that of Geneva. In 1572 a presbytery was set 
up at Wandsworth, in Surrey, and before many 
years Presbyterianism found adherents both 
among the clergy and the laity. Meanwhile 
the Brownists, the Independents of later days, 
whose Congregationalism was as much opposed 
to Presbyterianism as to Episcopacy, began to 
be organized and to make some progress. In 
doctrine these two Puritan parties differed little 
from each other, or from many Anglicans who 
remained contented with the Church of England 
as it was. During the later years of Elizabeth 
the nickname of l^uritan was popularly l>estowed 
on all in the Church, or out of it, whose views 
of religion led them to adopt a great austerity 
of life and gravity of demeanour; who made 
constant use of Biblical phraseology in their 
ordinary conversation, and who treated as sin- 
ful the most of the amusements and diversions 
of the society around them. The drama was 
specially obnoxious to them, and the dramatists 
repaid the hatred of the extreme Puritan by 
ridiculing and caricaturing him on the stage. 
Though the Puritans were always steadfastly 
loyal to Elizabeth, the legislation which she 
favoured visited with severe penalties Protestant 
nonconformity to the Established Church, and 
in 1.592 several leading Brownists were brought 
to the scaffold. The hopes with which the acces- 
sion of James I inspired the Puritan party in 
the Church were grievously disappointed when 
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,heir moderate demands for a reform of ritual 
ind a slight modification of episcopal authority 
vere rejected at the Hampton Court Conference. 
Ouring his reign the prelates and many of the 
dergy became less Protestant, while the Puritan 
dement in the Church, and out of it, increased 
n intensity. Nonconformity was pursued by 
lew penal statutes, and numbers of Puritans 
emigrated to New England. This emigration 
iontinued during the reign of Charles I and 
.he ascendancy of Laud. The Parliamentarians 
^ho took arms against Charles I were mainly 
Puritans, and the bulk of them were Presby- 
terians. Presbyterianism in England reached 
ts height with the meeting of the General 
Vssembly of Divines at Westminster. With 
the downfall of the Anglican system Indepen- 
iency again reared its head in England. The 
[ndependents now (joinbined with their congre- 
Ifationalism the desire for a theological latitude, 
vhich widened the gulf between them and the 
Presbyterians. The army became leavened with 
independency, and Oliver Cromwell its cham- 
lion. With his ascendancy the influence of 
Presbyterianism as a power in the state dwindled, 
ind Independency became the dominant element 
n English Puritanism. After the restoration of 
C^harles II and of the old Anglicanism, the 
Presbyterians, Independents, and Baptists were 
:he three chief denominations into which Puri- 
i;anism had split up. Since then Nonconformists 
3r Dissenters has been the term generally used 
where Puritans would formerly have been 
employed. — Bibliography: H. O. Wakeman, 
The Church and the Puritans; J. Tulloch, Eng- 
lish Puritanism and its Leaders; H. H. Henson, 
Puritanism in England; Stowcl and Wilson, 
History of the Puritans in England, 

Pur'nea, or Purniah, a district and town in 
the Bhagalpur division of Bihar and Orissa, 
India, originally belonging to Bengal. In the 
north it is conterminous with Nepal, and on 
the south it marches with the Ganges. It lies 
towards the eastern limit of the Gangetic Plain, 
and is generally flat. Rice, pulses, indigo, 
mustard, and tobacco are the chief products, 
rice being of most importance. The three towns 
are Purnea (the capital), Kishanganj, and Kati- 
har (the railway junction). Area, 4998 sq. 
miles; pop. 2,000,000. — The town (Purnea) is 
on a railway feeder from Katihar, and was 
formerly a Mahommedan capital. It has de- 
clined on account of the silting up of the Kali 
Kosi River. Pop. about 15,000. 

Purple, a secondary colour compounded by 
the union of the primaries blue and red. Of all 
the various kinds in use, the Tyrian dye was 
anciently the most celebrated. This colour was 
produced by the ancients from an animal juice 
found in a shell-flsh called murex; and as it was 


thus obtained only in small quantities, its use 
was restricted to the great and wealthy. It 
became the distinctive colour of imperialism, 
and the later emperors of the East forbade its 
use by subjects. Hence their offspring were 
called porphyrogeniti, born in the purple. In 
modern times, from the short purple mantle 
worn by them, cardinals are sometimes said to 
have obtained the purple. With the general 
disuse of the purple obtained from shell-flsh, 
archil and cudbear, yielded by various species 
of lichens, were employed in the dyeing of silk 
and wool; but they have been superseded by 
the purples obtained from aniline. For cotton 
the chief purple dye was furnished by madder, 
but the alizarine to which madder owed its 
dyeing properties is now prepared from coal- 
tar. The common shades of purple with which 
wool is dyed are obtained from logwood with 
a mordant of alum and tartar. 

Purple-emperor, the Apatura or Nymphalis 
iriSy a large, somewhat rare, and richly coloured 
British butterfly; so called from the splendid 
purple iridescent colour of its fore wings. 

Purple Heron (Ardia purpuria), an occa- 
sional visitor to Britain, of which the occipital 
plumes are glossy black tinged with purple. 

Purples, Ear Cockle, or Peppercorn, a 
disease affecting the ears of wheat, produced 
by Tylenchus tritici, a species of thread-worm 
(see Nematelmia), The infected grains of wheat 
at first assume a dark-green colour, which soon 
deepens to a black, and become rounded like 
small peppercorns. The husks open, and the 
diseased grains are found to contain no flour, 
but a moist substance of white colour and of 
cottony consistence. A single grain of wheat 
may contain .50,000 embryos of Tylenehus. 
These fall to the ground with the grain, grow 
in the earth, and make their way to the young 
wheat, on which they mature. Dilute sulphuric 
acid, in the proportion of 1 part of acid to 
100 parts of water, destroys the pest effectually. 

Purple-wood, the heart-wood of Copaifira 
pubijldra and C. bractedtay a beautiful and 
durable kind of wood imported from Guiana, 
well adapted for buhl-work, marquetry, turnery, 
and other purposes. 

Pur'pura, a genus of sea-snails, most of 
the members of which are littoral. Some of 
the species were among the molluscs that in 
ancient times furnished the celebrated dye known 
as Tyrian purple (chiefly obtained from a murex). 
The British species known as the dog whelk (P. 
lapillus) also yields a purple dye. 

Purpura, or the purples (rarely used), is a con- 
dition in which spontaneous haemorrhages occur 
in the skin and on mucous surfaces. These haemor- 
rhages may be either small spots, called petechiae, 
or involve large areas, when the condition is 
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known as ecchymosis. Purpura may last over 
a long period, jpoming out in fresh crops, but 
often causing no discomfort. It may be pri- 
mary or secondary. The primary form, fre- 
quently seen in children, varies from a mild 
attack, with little beyond slight diarrhoea and 
occasional joint pains, to severe haemorrhages 
from the mucous surfaces of the gums and the 
intestine, with high temperature and possibly 
a fatal termination. In the secondary form the 
purpura is associated with some disease, and is 
seen in rheumatism, whooping-cough, kidney 
and liver diseases, and various septic conditions. 
Also it may occur in some forms of heart disease, 
various blood diseases, and in the debility due 
to cancer and tuberculosis. 

Purse -crab, a name for decjapod crustaceans 
of the genus Birgus, allied to the hermit-crabs. 
A species, B. latro (the robber-crab), found in 
the Mauritius and the more eastern islands of 
the Indian Ocean, is one of the largest crus- 
taceans, being sometimes 2 to 3 feet in length. 
It lives on land, while paying a nightly visit to 
the sea, often burrowing under the roots of 
trees, lining its hole with the fibres of the coco- 
nut husk and living on the nuts, which (accord- 
ing to some writers) it climbs the trees to pro- 
cure, and the shells of which it perforates with 
great ingenuity. 

Pur^suivant, an attendant on the heralds, 
one of the third and lowest order of heraldic 
officers. There are four pursuivants belonging 
to the English College of Arms, Rouge Croix^ 
Blue Mantle y Rouge Dragon y and Portcullis, In 
the court of the Lyon King-of-Arms in Scotland 
there were formerly six pursuivants, Vnicorn, 
Carricky Bute, Kintyrey Ormondy and Dingwally 
but the last three have been abolished. 

Purus, a river of South America, rising in the 
east of Peru, traversing Bolivia, and entering 
Brazil, where it joins the Amazon through a 
large delta 120 miles above Manaos and 100 
miles above the confluence of the Amazon and 
Madeira. Length, 1800 miles, navigable for 
about 1000 miles. 

Purvey 'ance, formerly in England the exer- 
cise by officials called purveyors of the royal 
prerogative, involving a right of pre-emption, 
by which the king was authorized to buy pro- 
visions and necessaries for the use of his house- 
hold at an appraised value, in preference to all 
his subjects, and even without the consent of 
the owner; it included the right of impressing 
horses and carriages, &c., for the use of the 
sovereign. It was also practised by many of 
the great English nobles. It led to much opjjres- 
sion and many exactions, was dealt with in the 
Magna Charta, and a number of statutes were 
passed to prevent the grievance. It was abolished 
in 1660, 


Pus is the fluid product of suppuration, due 
to bacterial action, and is a thick creamy sub- 
stance containing dead white blood-corpuscles 
with fragments of cells, fibrous tissue, organic 
debris, and bacteria. It is found in abscesses 
and wherever suppuration has occurred. 

Pu'sey, Edward Bouverie, English divine, was 
bom in 1800, and died in 1882. lie was educated 
at Eton and Christ Church, Oxford, and became 
Fellow of Oriel in 1824. In 1828 he was appointed 
to the regius professorship of Hebrew at Oxford, 
to which was attached a canonry of Christ 
Church. In 1833 the Tracts for the Times began 
to appear, but he was not prominently connected 
with the Traetarian movement until 1835-6, 
when he contributed to the Tracts one on bap- 
tism, which excited much attention. He pub- 
lished a defence of the famous T'ract No, 90y and 
in 1843 he was suspended by the vice-chancellor 
of Oxford from preaching for three years, on 
account of the very high sacramental doctrine 
inculcated in his sermon on the Eucharist, 
preached before the university. The prominence 
thus given to him, his position in the university, 
his reputation for scholarship, and his thorough- 
going advocacy of ‘ Anglo-Catholic ’ principles, 
procured the general adoption of the term Pu- 
seyism as a synonym of Traetariauism; and 
with the secession of Newman to Rome, Pusey 
became the acknowledged head of the new 
Church party. Among the more substantial of 
his works, in addition to hi.s Library of English 
Fathers and Anglo-Catholic Library, are his 
Councils of the Church, from the Council of 
Jerusalem, a.u. 51, to the Council of Constanti- 
nople, A.D. 381 (1857); Daniel the Prophet, nine 
lectures (1864); and the Minor Prophets, with 
a commentary and introduction to the several 
books (1860-77). — Bibliocjraphy: B. W. Savile, 
Dr, Pusey: an Historic Sketch, tvith some Account 
of the Oxford Movement; II. P. Liddon, Life of 
Edward Bouverie Pusey, 

Pushkin, Alexander Serg(fyevitsh, Russian 
poet, born at St. Petersburg (Petrograd), 1799, 
died 1837. At an early age, on account of his 
lil)eral opinions, he was sent to Odessa, where 
he discharged various offices, but was restored 
to favour on the accession of Nicholas I in 1825, 
w'ho appointed him imperial historiographer. 
He made a study of foreign literatures, and was 
much influenced by Byron. His first poem was 
Ruslan and Liudmila (1821); this was followed 
by The Prismer of the Caucasus, T'he Foundation 
of Bakhtchisaraiy Eugene Onegin, The Gypsies, 
and Poltava, He was also the author of a dramatic 
poem, Boris Godounov, He fell in a duel with his 
brother-in-law. 

Pushtu, or Pashtu, the vernacular language 
of the Afghans, regarded as an Aryan language, 
more or less allied to the Iranian group,, from 
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which, however, it is totally different in con- 
struction and in idiom. Persian is the language 
of the educated classes in Afghanistan, and is 
also known to the people, who, however, prefer 
the use of Pushtu. 

Pustule is a small papule containing pus. 
It is an inflamed elevated mass under the skin, 
and is painful and tender to the touch. In certain 
septic infections pustules appear, and they are 
present in smallpox and chickenpox. Malignant 
pustule is the name given to a form of local 
infection by anthrax, seen in human subjects 
who work with anthrax-infected carcasses. 

Putchock, or Puchuck, the root of Aplotaxis 
(Saussurea) Lappa^ a composite plant growing 
on the Himalaya in the vicinity of Kashmir. 
It is exported to the Malay countries and to 
China, where it forms a main ingredient in the 
Chinese pastille-rods known as joss-sticks. In 
Upper India it is given as a medicine in various 
complaints ranging from coughs to cholera. 

Puteaux (pu-to), a town of France, in the 
department of the Seine, on the left bank of the 
Seine, a short distance west of Paris, Its indus- 
tries include calico-printing, tanning, dyeing, 
and the manufacture of chemicals and mineral- 
waters. It is a suburb of Paris. Pop. 82,000. 

Putney, a suburb of London, in the county of 
Surrey, on the right bank of the Thames opposite 
Fulham, and within the Metropolitan borough; 
served by the London & South-Western Railway, 
and by motor-’bus, tram, and District Railway. 
The head-quarters of the rowing world is at 
Putney, which is also the starting-point of the 
Inter-’Varsity boat-race. Putney bridge was 
erected in 1886 to replace a wooden one of date 
1729. Pop. (1921), 28,240. 

Putney was called Putelei at the time of the 
Domesday Survey, and the Heath was a favourite 
meeting-ground for the settlement of differences 
with the sword. 

Putomayo, a territory and river of Colombia, 
South America. The territory is conterminous 
with Ecuador, with which country and with 
Peru there have been boundary disputes. The 
capital is Mocoa. Area indefinite; pop. (1918), 
40,770 (38,000 being Indians). The Putomayo 
or I 90 River traverses the territory, rising near 
Pasto (Colombia), and joining the Amazon near 
S&o Antonio. It is navigable by river-steamers 
for upwards of 700 miles. 

‘ Putomayo Atrocities ’ was a term applied to 
a series of offences committed by the Peruvian 
Amazon Company (British) during 1909. As 
the outcome of emphatic allegations made in 
1909 by a British writer, the British Government 
ordered Roger Casement (afterwards executed 
for treason) to investigate, and his report 
(Cd. 6266/of 1912) substantiated the rumoured 
existence of atrocities of a most revolting kind. 


by which the Peruvian Amazon Company forced 
their native labourers in the rubber plantations 
to work. At the joint representation of the 
British and United States Governments, some 
of the worst offenders were punished by the 
Peruvian authorities. 

Putrefaction, the name given to the decom- 
position of organic matter (proteins), whether of 
plant or animal origin. Putrefaction usually 
begins after the death of the organism, and is 
accompanied by the evolution of gases, many of 
them of a fetid nature. It is due to the agency 
of bacteria. These minute organisms are present 
in vast numbers in the air, and settle on the 
organic matter, in which they find a suitable 
medium for development and growth. This 
growth is accompanied by the formation of 
ferments (enzymes), which cause a splitting-up 
or decomposition of the complex compounds 
present in the organic material. The products 
thus formed are of a comparatively simple 
nature — many are gaseous, e.g. hydrogen, 
nitrogen, ammonia, carbon dioxide, hydrocarbons, 
&c., and sometimes compounds of sulphur and 
phosphorus. In many cases the products formed 
in putrefaction are the same as the products 
obtained by the action of dilute acid on proteins; 
among these may be mentioned organic bases, 
such as methylamine and the poisonous pto- 
maines, amino-acids, and other acids, e.g. 
oxalic and lactic acids. The rate of putrefaction 
and the nature of the products arc affected by 
temperature, moisture, and access of air. Putre- 
faction can be prevented by exposure to a high 
or very low temperature, by the withdrawal of 
moisture, or by the addition of different kinds 
of antiseptics, such as formaldehyde, borax, 
salicyclic acid, &c. All these methods destroy 
the activity of the organisms that give rise to 
putrefaction, and are employed on the large 
scale for preserving food-stuffs. Putrefaction is 
prevented by sterilization, i.e, exposure to a high 
temperature, so that all bacteria present are 
destroyed; and afterwards preventing the access 
of others. A special bacillus (B. botulinus) is 
sometimes associated with the forms causing 
putrefaction, and the virulently poisonous sub- 
stance formed by its activity is not destroyed 
by preservation methods. See Botulism; Pre- 
served Foods. 

Puttenham, George, English writer, re- 
garded as the author of The Art of Poesie, a 
work of ability, which appeared anonymously in 
1589. If its author, he was, from indications 
given in that and another work from the same 
I>en, born about 1580, and became a scholar of 
Oxford. In 1579 he presented a series of poems 
called Pariheniades to Queen Elizabeth. The 
Art of Poesie is a review of ancient as well as 
modern poetry, and was written for the court 
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and to instruct in versification. The book is also 
attributed to Richard, brother of George Putten- 
ham. 

Putty, a kind of paste or cement compounded 
of whiting or carbonate of lime and linseed-oil, 
beaten or kneaded to the consistence of dough. 
In this state it is used by glaziers for fixing in 
the squares of glass in window-frames, &c., and 
also by house-painters to stop up holes and 
cavities in wood-work before painting. 

Putty-powder, a pulverized oxide of tin 
sometimes mixed with oxide of lead. It is ex- 
tensively used for polishing and other purposes 
in glass- and marble-works; the best kinds are 
used for polishing plate. 

Puy (pii-e), Le, called also Lc Puy-en-Velay^ 
and Le Puy-Notre-Darne, a town of France, 
capital of the department of Haute-Loire. 
Overlooking the town is a conical rock crowned 
by a small chaf)el and a colossal statue of the 
Virgin. There is an ancient cathedral. The 
manufactures arc chiefly lace, leather, spirits, 
and woollens. Pop. 20,000. 

Puy-de-D6me (pu-e-d<;^-ddm), a department 
of Central France, comprising parts of the pre- 
Revolutionary provinces of Bourbonnais, Au- 
vergne, and Lyonnais; area, 0090 sq. miles: 
takes its name from a volcanic cone (4805 feet) 
which overlooks it. The highest point in the 
department, Puy-de-Sancy (6188 feet), is the 
most elevated peak of Central France. The 
department, with its numerous extinct vol- 
canoes, is rich in granite, lead, and oil. The 
principal rivers arc the Allier, (Oicr, Dordogne, 
and Dorc. There are coal and other mines in 
the department, which also contains a number 
of springs, visited by invalids since the days 
of the Romans. The manufactures include 
cottons and woollens, paper, leather, &c. The 
capital is Clermont-Ferrand. Pop. (1921), 
490, .500. 

Pwllheli (pul-ha'le), a municipal borough 
and seaport of Wales, in Carnarvonshire, on 
Cardigan Bay; served by the Cambrian Rail- 
way. It is an old town, is surrounded by splendid 
scenery, is much visited by tourists, and is a 
favourite watering-place. It belongs to the 
Carnarvon district of parliamentary borouglis. 
Pop. (1921), 3811. 

Pyae'mia is a condition of infection of the 
blood by organisms or their toxins (sepiicmmia), 
which results in the formation of abscesses in 
different parts of the body. The bacteria are 
first present in some local focus of infection, 
most generally in the skin or subcutaneous 
tissues, and from these they or their toxins are 
carried throughout the body by the blood- 
stream. The abscesses vary in situation, accord- 
ing to the original site of infection and to the 
type of organism. They may be found in the 
VOL. IX. 


lungs, kidneys, spleen, brain, joints, and in 
muscles, and any region which is injured is 
specially susceptible on account of the damage 
to the tissues. High fever is present, with abrupt 
rises and falls of temperature; rigors are frequent, 
accompanied by drenching sweats. The prognosis 
in all cases is grave and the mortality high. 

Pycnog'onum, the type-genus of an aberrant 
class of marine Arthropoda, the Pycnogonida, 
or the sea-spiders. Some species are parasitic 
on other marine animals, but the common 
British species, P. littordle, is free when adult, 
and docs not appear to be parasitic during any 
period of its existence. The largest member of 
the class is a deep-sea Pycnogon from the 
Antarctic (Colossendeis gigas), which is 2 feet 
across, and of a deep orange-scarlet colour. 

Pye, Henry James, Poet Laureate and poetas- 
ter, born in 1745 of an old Berkshire family, 
died in 1813. Educated at Magdalen College, 
Oxford, he entered Parliament as member for 
Bucks in 1784. Having in 1775 published a 
translation of six odes of Pindar, in 1778 one 
of Frederick the Great’s Art of War, and in 
1786 another of the Poetics of Aristotle, with 
a commentary, he was, in 1790, appointed Poet 
Laureate in succession to Warton. The appoint- 
ment, which was a reward for his loyalty to Pitt, 
was ridiculed by the public. In 1792 Pye was 
appointed a Westminster police magistrate. In 
1801 appeared his Alfred^ an elaborate but 
ineffably tedious epic. 

Pygmalion, in Greek mythology, a king of 
Cypnis, wiio, disgusted with the debaucheries 
of his countrywomen, took an aversion to the 
sex. According to Ovid (Met. x, 243) he made 
an ivory image of a maiden, fell in love with 
his owui work, and entreated Venus to endow 
it with life. His prayer was granted, and the 
maiden became his wife. W. S. Gilbert’s drama 
of Pygmalion and Galatea is founded on this 
story. 

Pygmies are populations of very small men 
of negroid type, whose average height falls 
below 1*5 metres (4 feet 11 inches). Individuals 
of almost any race may be as short as pygmies, 
but such dwarfs must be clearly distinguished 
from true pygmies, in which a whole people 
alike share the diminutive stature. Pygmy 
peoples are found chiefly in Africa and in the 
islands near the south-eastern part of the Asiatic 
area. In tropical Africa the pygmy negroes or 
negrilloes, as they are termed, are widely distri- 
buted, and were known to the ancient Egyptians 
and the Greek historians. Farther south are 
found the Bushmen and Hottentots, who also 
belong to the pygmy peoples. The true Asiatic 
pygmies or negritoes reveal in their size and 
physical structure, especially the characteristic 
so-called wwlly hair and black skin, evidence 
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of close kms!)ip to the ne^rilloes of equatorial 
Africa. They are found in the Andaman Islands, 
the Malay Peninsula, the Philippines, and New 
Guinea. In the Malay Peninsula they are kno\^ n 
as the Scniang and in the Philippines as the 
Aeta. 

The chief scientific interest in these negrito 
and negrillo peoples is the demonstration they 
afford of the fact that some of these pygmy 
negroes must have traversed the whole southern 
littoral of Asia from the original home of the 
race, wherever that was. There is some evi- 
dence that negritocs also accompanied the taller 
negroes in their wandering still farther east to 
Melanesia. The true pygmies or negritoes must 
be clearly distinguished from other small black 
people belonging to a distinct and much more 
primitive race, akin to the aboriginal Austra- 
lians. The height of these people, however, 
slightly exceeds the limit of the pygmy peoples. 
The Sakai and Senoi of the soutlicrn part of 
the Malay Peninsula are typical examples of 
these small Australoid peoples; others are found 
in East Sumatra and in Celebes (Toala); but 
kindred peoples are found in Ceylon (Veddas), 
among some of the jungle tribes of the Indian 
l)eecai» (pre-Dravidians), in Australia, and prob- 
ably also in New Guinea. 

Bibliogiiaphy: A vast literature has grown 
up with reference to pygmies, which has been 
very concisely summarized by Dr. A. C. Had- 
don in the chapter he contributed to A. F. R. 
Wollaston’s book Pygmies and Papuans', E. 
Tyson, Essay concerning the Pygmies of the 
Ancients (1099, republished 1894), and A. de 
Quatrefages, The Pygmies (189.5), for the earlier 
literature; and A. H. Keane, Man, Past and 
Present (second edition by Ilingston Quiggin and 
Iladdon, 1920), for the more recent literature; 
also A. R. Brown, The Andaman Islanders (1922). 

Py lades (-dez), in Greek mythology, son of 
Strophius, King of Phocis, and Anaxibia, the 
sister of Aganuminon, after whose murder by 
Clyteinnestra, their son Orestes, being carried 
secretly to the court, of Strophius, formed the 
friendship with Py lades which has become pro- 
verbial. He assisted Orestes in murdering 
Clytemnestra, and eventually married his sister 
Eleetra. 

Pylons, in Egyptian architecture, the name 
given to towers or masses of masonry, somewhat 
resembling truncated pyramids, placed one on 
each side at the entrance of temples, and having 
a very imposing appearance. Behind them in 
the larger temples there was often a large open 
court, and in front there might be an avenue 
with sphinxes on either side. An entrance of 
which these pylons form part is sometimes called 
a pro pylon, 

Pylo'rus is the region at the right end of the 
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stomach where It joins the intestine. It is com- 
posed of a ring of circular muscle fibres which 
control its opening and closing, and their action 
is influenced by the stomach contents, so that 
normally the 1‘ood-stuff only passes onwards 
into the intestine when a suitable stage of 
digestion has been reached. 

Pylos, a town of ancient Greece memorable 
in the Peloponnesian War, and represented by 
the modern Navarino. 

Pym, .lohn, English statesman and leader of 
the popular party during the reigns of James I 
and Charles I, born in Somersetshire 1584, 
died in 1(143. He studied at Oxford, became 
famous as a lawyer, and entered Parliament in 
1614. During the reign of James he attained 
great influence by his opposition to the arbitrary 
measures of the king. He sat for Tavistock in 
all the Parliaments of Charles’s reign. In 1626 
he took part in the impeachment of Buckingham 
and was imprisoned. In the Short Parliament ot 

1640 Pym and Hampden w'cre exceedingly 
active as leaders of the popular party, and in 

1641 Pym was offered the chancellorship of the 
exchequer. He im])eached Strafford, and at his 
trial aj)pearcd as accuser. lie was the main 
author of the Grand Remonstrance, the final 
appeal presented in 1641, and one of the five 
members to arrest whom the king went to the 
House of Commons in Jan., 1642. When civil 
war became inevitable, Pym was appointed one 
of the committee of safety, and while he lived 
was active in resisting the negotiation of any 
peace with the king which did not secure the 
liberties of the subject and the supremacy of 
I’arlianicnt. It was mainly his financial skill 
that enabled the Parliamentary army to keep the 
field. In Nov., 1643, he was made Lieutenant- 
General of Ordnance, and in the following month 
he died, and was buried in Westminster Abbey, 



Entrance Court, Temple at Philae, showing Pylons, P, P. 


His body was ejected thence after the Restor- 
ation. 

Pyr'amid, in geometry, is strictly a solid 
contained by a plane triangular, square, or 
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polygonal base, and other planes meeting in a 
point. This point is called the vertex of the 
pyramid; and the planes which meet in the 
vertex are called the sides, which are necxjssarily 
all triangles, having for their bases the sides 
of the base of the pyramid. The volume of a 
pyramid is one-third the volume of a prism that 
has the same base and altitude as the p 37 ramid. 
Pyramids are denominated triangular, square, 
pentagonal, &c., according as the base is a 
triangle, a square, a pentagon, &c. 

Pyramid, in architecture, a colossal structure 
of masonry having a rectangular base and four 
triangular sides terminating in a point, used by 
the ancients in various parts of the 
world for sepulchres or for religious 
purposes, especially in Egypt. The 
largest and most remarkable of the 
Egyptian pyramids occur in several 
groups on the west side of the Nile, 
on the border of the Libyan Desert, 
extending for a distance of about 25 
miles from north to south, the farthest 
north being opposite C^airo. They 
are built chiefly of the hard limestone 
of the adjacent hills, but large blocks 
of granite brought from a distance are 
also used, especially on the outside. 

The four sides arc so placed as to face 
the four cardinal points. These struc- 
tures are supposed to date from about 
flOOO B.c. to 2:100 B.c. The stones 
used varied in size, but are mostly 
large, requiring wonderful mechanical 
skill to quarry them, transport them, 
and raise and adjust them in their 
proper places. Labourers in almost 
fabulous numbers were engaged in 
erecting the chief Egyptian pyramids, 
of which the group of Gizeh, 4 miles s.w. 
of Cairo, in the neighbourhood of the ancient 
Memphis, is the most remarkable. This group 
consists of nine pyramids, among them the 
three most celebrated of all, the pyramid of 
Cheops (Khufu), called the Great Pyramid; 
of Cephren (Khafra); and of Mycerinus (Men- 
kauru). According to Herodotus, the Great 
Pyramid took 10l),()00 men working for ten 
years to make a causeway 3000 feet long in 
order to facilitate the transport of the stone 
from the quarries; and the same number of men 
for twenty years more to complete the pyramid 
itself. Its base forms a square, each side of which 
was originally 708 feet, though now, by the 
removal of the coating, only 750 feet long, 
occupying 13 acres. The outer surface forms 
a series of steps, each of the average height of 
3 feet or more. When the structure was perfect, 
this step formation was hidden by the coating, 
which rendered the sides quite smooth, and the 


apex, where there is now a space of 12 sq. yards, 
was no doubt originally quite sharp. The height 
was originally about 480 feet, but is now only 451 
feet. The interior, entered 49 feet above the base 
of the north face, contains se\Tral chambers, one 
of which, called the King’s C'hambcr, is 34J feet 
long, 17 feet wide, and 19 feet high, and contains 
a sarcophagus of red granite. The second pyramid 
is 090 feet square and 447 feet high. Tlie third 
pyramid is only 354 feet square and 203 feet 
high, and is the best constructed of the three. 
The six smaller pyramids which complete the 
Gizeh group are of much inferior interest. The 
pyramids are supposed to have been built by the 



I’he Great Pyramid of Cheops (in section) 

K, King’s chamber. Q, Queen’s chamber. E, Entrance. G, Ground. 
L, Original casing of limestone. 


respective kings as tombs and memorials of 
themselves: and it is conjectured that they were 
begun at the beginning of each reign, and that 
their size corresponded with the length of it. 
About 350 yards south-west of the Great 
Pyramid is the celebrated Sphinx, Ruins of 
pyramids are to be found at Benares in India 
and in other parts of the East. Certain monu- 
ments of the ancient inhabitants, found in 
Mexico, are also called pyramids. These seem 
to have been intended to serve as temples, the 
tops of them being flat and surmounted by a 
house or chamber in which sacred rites were 
probably performed. The largest and perhaps 
the oldest of them is that of Cholula, which is 
said to have a base of 1770 feet and a height of 
177 feet. — Bibliography: W. M. F. Petrie, 
Gizeh and Rifeh; Sir E. A. Wallis Budge, The 
Nile; A. B. Gosse, The Magic of the Pyramids 
and the Mystery of the Sphinx, 

Pyramids. See Billiards, 
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Pyr'amus and This 'be, a pair of devoted 
lovers, who, as their story is told by Ovid (Met. 
iv, 55-165), resided in Babylon, and being pre- 
vented by their parents from meeting openly, 
were in the habit of secretly conversing through 
an opening of the wall, as their houses adjoined. 
They agreed one day to meet at the tomb of 
Ninus, when Thisbe, who was the first at the 
rendezvous, was surprised by a lioness and took 
to flight. In her haste she dropped her garment, 
which the lioness seizing covered with blood, 
having immediately before killed an ox. Pyramus 
appearing on the scene, and concluding from the 
blood-besmeared robe that Thisbe was dead, 
killed himself. Thisbe returning soon afterwards, 
and finding the body of her lover, also killed 
herself. The story was very popular in the time 
of Shakespeare, who made it the subject of the 
burlesque interlude in A Midsummer NighVs 
Dream, 

Pyrar'gyrite, a handsome purple-red ore of 
silver (‘ dark-red silver ore *, in opposition to 
the light-red promtite, which contains arsenic 
in place of antimony). Pyrargyrite is a silver 
antimonide and sulphide, AggSbSa, and is often 
an important ore. 

Pyrenees', a mountain range, part of the 
Alpine system of Europe, the crest of the main 
chain of which forms the boundary between 
France and Spain. They abut with one extremity 
on the Mediterranean, and with the other on the 
Atlantic, their western extension, the Cantabrian 
Mountains, fringing the southern shores of the 
Bay of Biscay for a considerable distance. They 
consist of two lines, which form parallel ridges 
about 20 miles apart from each other, except 
near the centre, towards which the range rises 
from both east and west, and the descent on 
the south side is much more abrupt than on the 
north. The loftiest summits are near the centre; 
the culminating point. Pic de N^thou in the 
Maladetta, reaches a height of 11,424 feet. The 
principal passes in the Pyrenees, formed by the 
meeting of valleys from opposite sides of the 
axis, take in the east part of the chain the 
name of Cols, and towards the centre that of 
Ports. Only four of these are conveniently 
practicable. See Spain for trans-Pyrenean rail- 
ways and communications. 

Pyr6n6e8 (Basses-), a south-western frontier 
department of France, with a seaboard of 17 
miles on the Bay of Biscay, between the Bidassoa 
and the Adour. Along the ridge of the Pyr^n^es, 
which rises from west to east, the department 
forms the boundary with Spain, and within the 
department are the Pic du Midi d'Ossau (9465 
feet altitude) and the Pic du Palais (9760 feet 
altitude). The famous Pass of Roncevaux and 
some twenty-six others (mostly fortified) permit 
communication with Spain. Pau (a noted 


health-resort) is the capital; other towns are 
Biarritz (watering-place) and Oloron. Viticul- 
ture is followed, cattle and horses are bred, and 
agriculture flourishes; there are several mineral- 
springs; fish is abundant in the streams, and the 
mountains are more or less afforested; copper 
and stone are found. 

Basses-Pyr^ndes has about the same territorial 
dimensions as the pre-Revolutionary province of 
B^arn, but the south-west is Pays Basque. The 
Basques and B<5arnais have retained many old 
customs and much of their mediaeval simplicity 
of life, especially in the more mountainous dis- 
tricts. Area, 2977 sq. miles; pop. (1921), 462,980 
(or 135*4 per square mile). In 1911 the popu- 
lation was 433,320. 

Pyr6n6e8 (Hautes-), a southern frontier 
department of France, embracing in the south 
a large area of the Central Pyrenees, which 
forms the boundary-divide with Spain. In 
the north cereals and fruit are produced and 
viticulture is progressive. Tarbes is the 
capital; other towns are Luz, Vic, Lannc- 
mezon, and Lourdes. Area, 1750 sq. miles; 
pop. 185,760 (or 106*1 per square mile). 

Pyr6n4es - Orientates, a department of 
Southern France (part of the pre-Rcvolutionary 
provinces of Roussillon and Languedoc 1, bor- 
dering on the Mediterranean and the Spanish 
frontier, and drained by the Aude, Arit*ge, 
Tech, Tet, and Agly. The culminating peak 
is Mont Canigou (0100 feet). There are numer- 
ous lakes. Its chief wealth lies in its wines, of 
which the well-known Roussillon is one. The 
department is very rich in iron and copper; 
lead and granite arc also found. Perpignan is 
the capital. Area, 1598 sq. miles; pop, (1921), 
217,503. 

Pyrenees, Peace of the, concluded between 
France and Spain by Cardinal Mazarin and Dc 
Haro, on the lie des Faisans, in the River 
Bidassoa, on the borders of the two countries, 
7th Nov., 1659, terminated a war which had 
lasted for twenty-four years. By this treaty 
Spain ceded to France Roussillon, with the 
fortress of Perpignan, &c., so that the Pyrenees 
have since formed the boundary of the two 
kingdoms; and in the Netherlands, Artois, and 
imrt of Flanders, Ilainault, and Luxemburg, 
with a number of fortified towns. 

Pyrenomy'cetes, one of the main subdivisions 
of Ascomycetous Fungi, distinguished by the 
ascus-fruit, which is a flask-shaped structure, 
opening when ripe by a narrow pore at the tip, 
and termed a periihecium. The further classi- 
fication of this large and important group is 
based chiefly on the detailed structure of the 
perithecium; the leading families are the Hypo- 
creales (including Claviceps, Cordyceps, Nectria), 
in which the perithecium is fleshy or waxy and 
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highly coloured, and the Sphseriales (including 
Leptosphseria jand Xylaria), in which it is hard 
and black. 

Pyreth'rum, a genus of herbaceous plants 
nearly allied to Chrysanthemum. P. Parthenium 
is known as feverfew; from P. roseum is made 
the well-known Persian insect-powder. 

Pyrgos, a town of Greece, near the west 
coast of the Morea, and not far from the mouth 
of the Ruphia (Alpheios). Its harbour is at 
Katakolo, with which and with Athens there 
is railway communication, and it carries on a 
large trade in grapes, currants, and oranges. 
Pop. (1920), 18,246. 

Pyrhe'liometer, or Pyroheliometer, an in- 
strument devised by Pouillet for measuring the 
intensity of the heat received from the sun. It 
consists of a shallow cylindrical vessel of thin 
silver or copper metal, containing water or 
mercury in which the bulb of a thermometer 
is plunged. The upper surface of the vessel is 
covered with lamp-black, so as to make it 
absorb as much heat as possible, and the vessel 
is attached to a support in such a way that 
the upper surface can be always made to receive 
the rays of the sun perpendicularly. The actual 
amount of heat absorbed by the instrument is 
calculated by ordinary calorimetrical means. 
The area of the exposed blackened surface and 
the mass of water or mercury which has been 
raised through a certain number of degrees 
being both of them known, the absolute heat- 
ing effect of the sun, acting upon a given area 
under the conditions of the experiment, can be 
found. Kstimates of the sun’s temperature from 
the indications of this instrument varied widely, 
and other methods, such as that of the optical 
pyrometer, are now used for this purpose. 

Pyrites (pi-ri'tez), a name given in mineralogy 
to various metallic sulphides, chiefly to the sul- 
phides of copper and iron. For iron pyrites 
(pyrite), see Iron, See Marcasitc; ChalcopyriU, 

Pyro-electricity, a name given to the elec- 
trification which appears on certain minerals 
and organic substances when these are heated 
or cooled. The effect was first discovered in 
tourmaline. If a crystal of tourmaline is hung 
up by a silk thread in a heating-chamber, one 
end of the crystal becomes positively and the 
other end negatively electrified. This polarity 
continues while the temperature rises, but 
reverses as the temperature falls, and the 
effect is observed only within the limits 10® 
to 150° C. It appears to be associated with 
a differeiM^c in the crystalline structure of the 
two ends of the crystal. The property is also 
exhibited by boracite, (piartz, cane-sugar, and 
sulphate of quinine. 

Pyrogalllc Acid, (CoHeOg), or more correctly 
pyrogdllol, a substance belonging to the class of 


bodies known as phenols, and obtained by the 
dry distillation of gallic acid. It forms colour- 
less, odourless crystals, and is readily soluble in 
water, alcohol, and ether. Its alkaline solution 
readily absorbs oxygen, turns deep brown, and 
is used in gas analysis. It is also used as a 
developer in photography. 

Pyrolig'neous Acid, an aqueous solution 
obtained in the dry distillation of wood. It 
consists chiefly of acetic acid, but also contains 
methyl alcohol, acetone, homologues of acetic 
acid, and empyreumatic products (see Empy^ 
reuma), 

PyroFusite, a mineral consisting of man- 
ganese peroxide, MnOg, in the form of black 
crystalline masses. It is soft and even soils the 
fingers, while a rare hard mineral form of MnOg, 
polianitCy exists, which crystallizes in the tetra- 
gonal system. Pyrolusite is orthorhombic, and 
the similarity of its crystals to those of man- 
ganitc make it probable that they are pscudo- 
rnorphs after that mineral. It occurs in Devon- 
shire, Warwickshire, Brazil, &c,, 
and is much used in chemical 
processes, for example, the pre- 
paration of chlorine. 

Pyrom'eter, an instrument 
for measuring high temperatures. 

Many of the physical actions of 
heat upon metals arc made use 
of in these devices. Under the 
influence of change of t<^ nipera- 
ture the electrical resistance of a 
metallic wire changes, and pyro- 
meters working on this principle 
were devised by Professor Hugh 
L. Callcndar, who made his ther- 
mometers with platinum wire. 

The resistance is usually meas- 
ured with a Wheatstone’s bridge 
testing-set — such as that of 
Whipple — with the wire graduated 
in degrees of temperature. As 
the wires leading to the platinum 
coils arc also subject to rise in 
temperature and conscijuent alter- 
ation in electrical resistance, a 
similar pair of wires or compen- 
sating leads is connected to the 
other side of the Wheatstone’s 
bridge; the observations are thus 
those due to the change of resis- 
tance of the platinum wire only. 

The platinum coil is wound on a 
mica frame, and the connecting 
wires are passed through holes 
in small mica washers, which keep them in 
place within the containing glass, porcelain, or 
silica tube. 

When dissimilar metals are heated in contact 
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with one another, an electromotive force is pro- 
duced which has a magnitude depending upon 
the temperature. Thermo-electric pyrometers 
with thermo-couples of platinum in contact 
with alloys of platinum and rhodium or iridium, 
nickel with an alloy of nickel and chromium, iron 
and nickel (constantan), and copper with con- 
stantan are in common use. The thermo-couple 
pyrometer measures the difference of tempera- 
ture between the hot junction and the other end 
of the two pieces of metal. If the cold junction 
is always kept at the same standard temperature, 
the actual temperature of the hot junction can 
be obtained by adding the reading of the instru- 
ment to the temperature of the cold junction. 
In commercial instruments it is common to use 
leads of the same materials as the thermo- 
couple; the cold junction can then be placed at 
the indicator, where there is greater possibility 
of maintaining constant terafierature conditions. 

It is a great advantage if the pyrometer is 
not subjected to the temperature which is to 
be measured. The radiation pyrometer is of 
great value in measuring furnace temperatures. 
One of the most commonly used instruments is 



E, Eyepiece. C, Concave mirror. F, Focus of mirror. 

M, Thermo-couple receiver. R, r, Heat rays from furnace. 

that of F 6 ry, in which the heat rays from the 
furnace are received on a concave mirror and 
reflected on to a thermo-couple, and the tem- 
perature is then read from the scale of a gal- 
vanometer. A very ingenious device is used to 
ensure that the rays are all focused on the 
couple. 

Pyromor'phite, a yellow or greenish (rarely 
purplish) mineral, orthophosphate of lead, with 
chlorine; its molecular and crystalline structure 
agree with that of apatite. Its formula may be 
written (PbCl)Pb4(POj3, or • PbCl*. 

Py'rope, fire-garnet or Bohemian garnet, a 
dark-red variety of garnet, found especially in 
the mountains of Bohemia. It occurs also in 
Saxony in serpentine. See Garnet. 

Pyro'sis, or Water-brash, is a condition due 
to defective digestion in the stomach, resulting 
in a burning pain being felt in that region, 
accompanied by eructations. 


Pyroso'ma, a genus of phosphorescent 
Tunicata, compound ascidians inhabiting the 
Mediterranean and Atlantic. Each colony 
consists of a great number of individuals, em- 
bedded in a Arm transparent matrix, and forming 
a large hollow cylinder, open at one end and 
closed at the other, swimming in the ocean by 
ejection of a current of water from the open end 
of the cylinder. 

Pyr'oxenes, an important group of mineral 
silicates, including augite (q.v.), occurring in 
igneous and metamori)hic rocks. 

Pyrox'yline, a name applied somewhat loosely 
to gun-cotton, and other products of the action 
of nitric acid on cellulose (q.v.). When cotton 
is soaked in a mixture of nitric and sulphuric 
acids, a series of cellulose nitrates is produced, 
in proportions depending largely on the concen- 
tration of the acid mixture, and on the tempera- 
ture. The highest and most explosive member of 
the series is gun-cotton or cellulose hexanitrate, 
Cj2lIi4(0N02)604; this is insoluble in a mixture of 
alcohol and ether. ‘ Soluble gun-cotton used 
in the preparation of collodion, celluloid, and 
artifleial silk, is a mixture of lower nitrates of 
cellulose. These are distinguished from the 
hexanitrate by their solubility in ether-alcohol. 
In pharmacy, the name pyroxyline, or ])yroxylin, 
is restricted to the tetranitratc CnHie( 0 N 02 ) 40 e. 

Pyrrhic Dance, an ancient Grecian warlike 
dance. It was danced to the sound of the flute. 
We learn from Plato that its aim was to represent 
an attempt to avoid the blows of an enemy in 
battle. The motions necessary to perform the 
dance were looked upon as a kind of training for 
war. In the non-Doric states the dance was purely 
mimetic, and frequently performed by women. 
It was introduced into the Homan public games 
by Julius Caesar, and was danced by male and 
female dancers, having a somewhat dramatic 
character. A dance called Romaika, existing 
in the mountainous districts of Thessaly and 
Macedonia, and performed by men armed with 
muskets and swords, is supposed to be a modern 
survival of the Pyrrhic dance. 

Pyrrho, Greek philosopher of Elis, founder 
of the Pyrrhonian or sceptical school, flourished 
about 340 B.c. He was early led to apply himself 
to philosophy by the writings of Democritus, 
and, accompanying his master, Anaxarchus, to 
India, in the train of Alexander the Great, he 
there became acquainted with the doctrines of 
the Bralmians, Magi, and other Eastern philos- 
ophers. Spending a great part of his life in 
solitude, and abstaining from all decided opinions 
concerning moral and physical phenomena, he 
endeavoured to attain a state of tranquillity not 
to be affected by fear, joy, or sorrow. He died 
in his ninetieth year; the Athenians erected a 
statue in honour of him, and his countrymen. 
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who had made him a high-priest, raised a monu- 
ment to his memory. Led by his temperament 
and his manner of life to esteem an uninterrupted 
tranquillity the great object of philosophy, 
believing that nothing tended so much to destroy 
this quiet as the interminable disputes of the 
schools of the Dogmatists, he determined to seek 
elsewhere the peace which he despaired of 
finding in dogmatic philosophy. This led him 
to scepticism. II is chief doctrines were the 
uncertainty of all human knowledge, and the 
belief that virtue is the only good. Pyrrho left 
no writings. It is only from the works of his 
later followers, particularly Sextus Empiricus, 
that we learn the princii)lcs of his school. A 
disposition to doubt is often called, from this 
philosopher, Pyrrhonism, See Scepticism, 

Pyrrhotine, a bronze-coloured mineral often 
styled magnetic pyrites, composed of ferrous 
sulphide, FeS, with some additional absorbed 
sulphur. It is important on account of its 
common association with ores of nickel, as at 
Sudbury, in Ontario. Its powder is attracted by 
a bar-magnet. 

Pyrrhus, King of Epirus, was born about 318 
B.C., and was left an orphan in childhood. He 
was placed on the throne of his ancestors wiien 
about twelve years of age, and reigned peacefully 
five years, when advantage was taken of his 
absence to transfer the erowai to his great-uncle, 
Neoptolemus. After serving with his brother-in- 
law Demetrius I’olioreetes, and greatly dis- 
tinguishing himself at the battle of Ipsus, against 
Antigonus, 301 n.c., l*yrrhus recovered his 

dominions, which he shared with his rival, and 
then caused the latter to be put to death. He 
next contended for possession of Macedonia, and 
in 280 passed over into Italy to assist the Greeks 
against Rome. He defeated the Homans in two 
battles, but with severe loss to himself; then 
passed over into Sieily, returned to Italy again, 
and was defeated at Bene vent um, 27.5 n.c. He 
then retired to Epinis, took part in the Greek 
troubles, and was killed at Argos, 272 n.c. 

Pyrus, a genus of ornamental and fruit trees, 
the latter forming the chief of our orchard fruit, 
and belonging to the pomaccous section of the 
nat. ord. Rosaecae. There are about forty sjieeies, 
natives of the north temperate and cold regions. 
The pear (P, communis), the apple or crab (P. 
malus), service tree (P. tormindlls and domestica), 
mountain-ash or rowan tree (P. aucupana), 
beam tree (P. aria), &c., all belong to this 
genus. 

Pythag'oras, Greek philosopher, supposed 
to have been born at Samos about 582 n.c. He 
went to Seyros, and was a scholar of Phereeydes 
till the death of the latter; others make him also 
a scholar of Thales and Anaximander. He is said 
to have gathered knowledge from the philoso- 


phers or learned men of Phoenicia, Syria, Egypt, 
Babylon, India, &c., but eventually settled at 
the Greek city of Crotona, in Lower Italy, prob- 
ably about 529 n.c. His abilities and character 
led great numbers, chiefly of the noble and 
wealthy classes, to adopt his views. Three 
hundred of these were formed into a select 
fraternity or order, and were bound by vow to 
Pythagoras and each other, for the purpose of 
cultivating the rites and observances enjoined 
by their master, and studying his philosophy. 
They thus formed at once a philosophical school 
and a religious order. The political influence of 
this body became very considerable, and was 
exerted in the interest of the aristocratic party. 
The democratic party strenuously opposed the 
growing power of the order, and their enmity 
caused Pythagoras to retire to Metapontum, 
where he died about .500 n.c. His system appears 
to owe very much to a vivid imagination acting 
upon prevailing ignorance respecting the order 
of nature. What was not known was guessed at, 
with the usual result. In the case of Pythagoras, 
as in that of other teachers of those early times, 
the popular effect of this partial knowledge was 
heightened by mingling it with secret doctrines. 
One of these doctrines was the transmigration 
of souls; and Pythagoras is said to have believed 
himself to have previously lived in several 
bodies. This doctrine of the transmigration of 
souls {metempsychosis), which was originally 
ICgyptian, and connected with the idea of the 
reward and [)unishment of human actions, was 
the chief reason why the Pythagoreans killed 
no animals. Pythagoras had also abstruse 
theories respecting numbers, geometry, and 
music, which he valued very highly as fitting the 
soul for eonlcmplatJon. The proof of the 47th 
proposition of the first book of Euclid’s Elements 
is attributed to him. The effect of his teaching, 
however, was such that his disciples arc said to 
luive paid him divine honours after his death. 
In appearance he was grave, commanding, and 
dignified. He abstained from all animal food, 
limiting himself to a vegetable diet. His public 
instruction consisted of practical discourses in 
wdiich he recommended virtue and dissuaded 
from vice, with a parti(;ular reference to the 
various relations of mankind, as those of husbands 
and wives, parents and children, citizens and 
magistrates, &c. His disciples were required 
to practise the greatest purity and simplicity 
of manners. He imposed upon them, it is said, 
a silence of from two to five years, according to 
circumstanecs. He alone who had passed through 
the appointed series of trials w^as allowed to hear 
the word of the master in his immediate pres- 
ence. To the initiated the doctrines were not 
delivered, as to others, under the mask of 
images and symbols, but unveiled. The mysti- 
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cism of his philosophy was derived by Pythag- 
oras from the Orphic hymns (see Orphism), 
Pythagoras left no writings; the Golden Sen- 
tences extant under his name having been com- 
posed or compiled by later hands. The Py- 
thagorean plulosophy had a great influence on 
the Platonic, and in later times it was revived 
and intermingled with Neo-Platonism (q.v.). — 
Cf. T. Gomperz, Greek Thinkers. 

Pyth'eas, Greek astronomer and geographer, 
a native of the colony of Massilia (Marseilles), 
supposed to have lived about the time of Alex- 
ander the Great (say 330 b.c.). He is reputed 
to have sailed along the west coast of Europe, 
entered the English Channel, and travelled some 
distance in Britain, then, continuing his journey 
northward, to have arrived at Thule (supposed 
to be Iceland). In a second voyage he entered 
the Baltic, where he proceeded as far as a river 
which he called Tanais, and on the banks of 
which amber was found. We only know of him 
through Strabo, Pliny, and others. 

Pythian Games, one of the four great Grecian 
games, instituted in honour of Apollo. They were 
celebrated in the neighbourhood of Delphi (for- 
merly called Pytho), in the Crissacan fields. 
According to the popular m 3 d;hological legend, 
the Pythian games were instituted by Apollo 
himself. Until about 586 b.c. they were under 
the management of the Delphians, and took place 
every eighth year; but after that date they were 
conducted by the Amphictyons, and celebrated 
every fourth year, prizes being given for flute- 
playing, athletic sports, and horse- and chariot- 
racing. Eventually contests in tragedy, painting, 
sculpture, &c., were added. At first prizes of 
silver or gold were awarded, but afterwards the 
simple laurel wreath and palm-branch were sub- 
stituted. They continued to be celebrated until 
the end of the fourth century of our era. 

Pythium. See Damping-off Disease. 

Python, a genus of snakes forming a sub- 
division of the family Boidae or Boas. They are 
not venomous, but kill their prey by compres- 
sion. The pythons belong exclusively to the 
hotter parts of the Old World (except one 
species in South Mexico), and are of enormous 
size, sometimes attaining a length of 30 feet. 
They are found in India and in the islands of 
the Eastern Archipelago, in Africa, and in Aus- 
tralia. A rudimentary pelvis and traces of 
hinder limbs exist in the pythons, these struc- 
tures terminating externally in a kind of hooked 
claw. Tlie head exceeds the neck in thickness, 
and the mouth is extremely large. Aided by 
their prehensile tails and rudimentary hinder 
limbs, the pythons suspend themselves from 
the branches of trees and lie in wait near water 


for animals which come to drink. The genus 
Python contains various species, the best known 
of which is the West African python (P. sebce), 
common in menageries; while P. spilotes is the 
carpet-snake of Australia and New Guinea. The 
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female python hatches her eggs with the heat of 
her body. 

Pyx, Trial of the, the final trial by weight 
and assay of the gold and silver coins of the 
United Kingdom, prior to their issue from the 
Mint. The pt/x is a chest in which one coin 
from every 15 lb. of newly coined gold, and 
one from every 60 lb. of silver, arc set aside 
to await the test. The trial takes place periodi- 
cally before a jury of goldsmiths summoned by 
the Lord Chancellor, and constitutes a public 
attestation of the standard purity of the coin. 
The term is also applied to the assaying of 
gold and silver plate, which takes place at the 
different assay offices. 

Pyxid'ium, in botany, a capsule with a lid, 
as seen in henbane and in the fruit of Lecythis 
OllariUy the monkey-pot tree, a large forest tree 
of Brazil. 
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QUADRUPLE ALLIANCE 


Q 


O* the seventeenth letter in the English 
alphabet, a consonant having the same sound 
as A: or hard c. It is a superfluous letter in 
English, as the combination qu^ in which it 
always occurs, could be equally well expressed 
by to or A; alone when the u is silent. It did 
not occur in the Anglo-Saxon alphabet, the 
sound qu in Anglo-Saxon words being regularly 
written cw or cm, but was borrowed from the 
French-Latin alphabet. 

Quad!, a Germanic people of the Suevic race, 
whose ancient territory was on the Danube, 
extending to the Theiss on the east and to the 
Carpathian Mountains on the north. They 
long waged destructive wars with the Romans, 
particularly under Marcus Aurelius, but cease 
to be heard of in the fifth century, having 
probably migrated farther west with the Suevi. 

Quad 'rant, (a) the fourth part of the cir- 
cumference of a circle; (b) the fourth part of 





the area, viz. that included between the cir- 
cumference and two perpendicular radii; (c) an 
instrument formerly used for taking altitudes in 
navigation, astronomy, gunnery, and surveying. 
The essential part of the instrument is an are 
of a circle graduated into degrees and parts of 
degrees. The principle of one simple type is 
shown in the figure. The eye at k observes an 
object in the direction ka. aw is a plumb-line 
attached at a. The angle between ea and the 
horizontal line eh is equal to the angle bap, if 
EAB is a right angle. The angle bap is read 
from the arc bp. The quadrant has been super- 
seded by more cflicient instruments, the mural 
circle (q.v.) in astronomy, and the sextant 
(q.v.) in navigation. 

Quadrate Bone, a bone developed in reptiles 
and birds, by means of which the lower jaw is 


articulated or joined to the skull. The lower 
jaw of these forms is thus not hinged directly 
or of itself to the skull, as in mammals. 

Quadrature, in astronomy, the position of 
the moon or a planet when its longitude differs 
from that of the sun by 90°. 

Quadrilateral, a name given to the space 
enclosed between, and defended by, four fort- 
resses in Northern Italy famous in Austro- 
Italian history, namely, Peschiera and Mantua 
on the Mincio, and Verona and Legnago on the 
Adige. 

Quadrille', a dance of French origin, which 
consists generally of five consecutive figures or 
movements, danced by four sets of couples, 
each forming the side of a square. It originated 
in the French ballets of the eighteenth century, 
but in its modern form dates from the beginning 
of the nineteenth century. 

Quadru'mana (‘four-handed’), the name 
applied by Cuvier and others to denote the 
order of mammalia rejiresentcd by the lemurs, 
monkeys, and apes, from the fact that these 
forms agree in possessing a great toe so con- 
structed as to be capable of opposing the other 
digits of the feet, instead ol being placed parallel 
with the other toes, thus forming a kind of 
‘ hand ’ adapted for supporting the foot on the 
ground. This conversion of the feet into liand- 
like organs presented to Cuvier’s mind a struc- 
ture so remarkable and so different from the 
disposition of the feet and toes of man, that 
he separated man as a sole and single genus 
to represent the distinct and opposing order of 
Biniana or ‘ two-handed ’ mammalia. But in 
modern zoology man is generally included in 
one order with the apes, monkeys, and lemurs, 
the order Primates, of which man constitutes a 
distinct family. As limited to the apes, monkeys, 
and lemurs, the Quadrumana are characterized 
by the following points: The hallux (innermost 
toe of the hind-iimb) is se]jarated from the other 
toes, and is opposite to them, so that the hind- 
feet become prehensile hands. The pollex (inner- 
most toe of the fore-limbs) may be wanting, but 
when present it also is usually opposable to the 
other digits, so that the animal becomes truly 
quadrumanous, or four-handed. The teats are 
two in number, and the mammary glands are 
on the chest as in man, though some lemurs 
have abdominal ones in addition, and in the 
males of one genus (Hapalemur) there is a 
mammaiy gland on each shoulder. See Monkeys; 
Ape; &c. 

Quadruple Alliance, an alliance, so called 
from the number of the contracting parties, 
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concluded in 1718 between Great Britain, 
France, and Austria, and acceded to by Hol- 
land in 1719, for the maintenance of the Peace 
of Utrecht. The occasion of the alliance was 
the seizure by Spain of Sardinia in 1717, and 
Sicily in 1718, both of which she was forced to 
give up. Another quadruple alliance was that 
of Austria, Russia, Great Britain, and Prussia, 
in 1814, originating in the coalition which had 
effected the dissolution of the French Empire. 
Another quadruple alliance was the league 
formed in 1840 by Austria, Pnissia, Russia, 
and Great Britain for the purpose of protect- 
ing Turkey against the threatening power of 
Mehcmet Ali (q.v.). 

Quaestor (Lat. qnxererey to inquire, ask), the 
name of certain magistrates of ancient Rome 
whose chief office w'as the management of the 
public treasure, being receivers of taxes, tribute, 
&c. Qujpstors accompanied the provincial gover- 
nors, received taxes, and paid the troops. The 
office could at first be held only by patricians 
until 421 B.C., when the number, which had 
formerly been two, was doubled, and plebeians 
became eligible. Tlic number was further in- 
creased to eight after the outbreak of the first 
Punic War. As province after province ’was 
added to the Roman territory the number of 
quaestors was again increased, till under Sulla 
it reached twenty, and in the time of Julius 
Caesar forty. — Cf. A, H. J. Greenidge, Homan 
Public Life. 

Quagga (Kquus quagga), an extinct species 
of the horse genus, nearly allied to the zebra, 
and formerly found on the plains of South 
Africa. Striped like the zebra, it yet possessed 
no bands on the limbs; of a dark or blackish- 
brown on the head, neck, and shoulders, the 
back and hind quarters were of a lighter brown, 
whilst the croup was of a russet grey. The under 
parts of the body were white, the upper parts 
of the legs and tail being marked by whitish 
bars. The quagga was of smaller size than the 
zebra, and in general conformation bore a closer 
resemblance to the horse. Gregarious in habits, 
the quagga is said to have mingled indiscrimi- 
nately with the zebra herds. Its food consisted 
of grasses and mimosa leaves. The animal 
to which the name quagga or bonte-quagga 
(‘ painted quagga ’) is now applied is Burchell’s 
zebra (E. burchelli). See Dauw. 

Quail (Coturnix), a genus of game-birds, in- 
cluded in the pheasant family (Phasianidse) and 
nearly allied to partridges, from which they 
differ in being smaller, in having a relatively 
shorter tail, no red space above the eye, longer 
wings, and no spur on the legs. The common 
quail (C. communis) is a migratory bird, and is 
found in every country of Europe, and in many 
parts of Asia and Africa. It is about 8 inches 
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in length. The colour of the upper parts is 
brownish with lighter and darker markings, of 
the under parts yellowish. The quail is very 
pugnacious, and in some places quail-fights are 
a form of amusement, as was the case also in 
ancient times. Its fiesh is deemed excellent 
food, and large numbers are brought alive and 
dead from the Continent to the British markets. 
In Britain these birds arrive early in May, and 
depart southwards in October. There are several 
other species, in appearance and habits not 
greatly differing from the common quail, as the 
Coromandel quail (C. coromandelica) and the 
Australian quail (C. pectoralis). The name quail 
is also given to some birds of other genera, as 
the Virginia or Maryland quail (Ortyx mrginianus) 
and the Californian or crested quail {Lopkortyx 
califomicus). The Virginian quail is common 
throughout North America, and extends as far 
south as Honduras. It is rather larger than the 
European quail. The flesh is very white and 
tender, and of rare delicacy. 

Quain, Sir Richard, British physician, born 
at Mallow, County Cork, in 1816, died in 1898. 
He became a member of the Royal College 
of Physicians in 
1846, Fellow in 
18.51, and subse- 
quently vice-presi- 
dent and member 
of the council. 

Besides publishing 
several medical 
treatises, he edited 
a well-known Dic- 
tionary of Medi- 
cine, 

Quakers. See 
Friends, Society of. 

Quaking Grass 
(Briza), a genus of 
grasses, so named 
from their spike- 
lets being always 
in a state of tremu- 
lous motion, in 
consequence of 
the weakness of 
the footstalks by 
which they are 
supported, Briza Quaking Grass (Briza media) 
maxima, a native 

of Southern Europe, has long been cultivated as 
a garden annual on account of its large and 
handsome drooping spikelets. B, rmdia, a peren- 
nial plant, is the only species common in Britain, 
but B, minor is also a native. 

Quam'ash, the North American name of 
Camaasia esculenta, a plant of the lily family 
with an edible bulb. These bulbs are much 
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eaten by the Indians, and are prepared by 
baking in a hoje dug in the ground, then pound- 
ing and drying them into cakes for future use. 

Quamoclit, a genus of climbing ornamental 
plants, nat. ord. Convolvulaceae, chiefly found in 
the hot parts of America, but some species arc 
indigenous both in India and China. 

Quantificatioii of the Predicate, in logic, 
the use of some word or words to indicate 
whether the predicate of a proposition is dis- 
tributed or not, that is, whether or not all the 
objects of which the predicate may be asserted 
are also objects of which the subject may (in 
afhrmative propositions) be asserted or (in nega- 
tive propositions) denied. Thus, when we say 
Some men are logicians^ we do not know from 
the form of the proposition whether we may not 
apply the predicate logicians to any who arc 
net men, but if we quantify the predicate and 
say Some men arc all logicians^ we at once show 
that this ap])lication cannot be made. Ploucquct 
and Lambert in the eighteenth century suggested 
the quantification of the predicate, but Sir 
William Hamilton was the first to give pro- 
minence to the doctrine by the importance tliat 
he attached to it, considering it as involving a 
complete revolution in formal logic. The doc- 
trine of the quantification of the predicate was 
attacked immediately after his enunciation of it, 
and it has never been generally adopted in the 
exposition of formal logic. 

Quantock Hills, a range of low elevation of 
Somerset, England, extending from the Bristol 
Channel, near Watchet, south-east to between 
Bridgewater and Taunton, the culminating point 
being Will’s Neck (1201 feet altitude). 

Quantum Theory. The principles of classical 
mechanics involve the assumption that the 
mechanical states of any system form a con- 
tinuous series (i.c. that there is a mechanical 
state intermediate between any two such states), 
and that a system passes from one mechanical 
state to another through the states intermediate 
between them. On the other hand, quantum 
theories involve the assumption that the pos- 
sible states (called ‘ quantum states ’) of a 
system form a discontinuous series, and that 
the system passes from one quantum state to 
another without passing through any inter- 
mediate state. Thus, while classical mechanics 
holds that a particle in changing its velocity 
must pass through all velocities intermediate 
between the initial and final velocity, a quantum 
theory applicable to such a particle would hold 
that it passes through only a finite number of 
discrete velocities, changing abruptly and with- 
out intermediate steps from one of these veloci- 
ties to another. 

When first evidence was obtained of the dis- 
continuous changes postulated by quantum 
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theory, attempts were made to explain them 
in terms of classical mechanics, e.g. by suppos- 
ing that the intermediate states which appeared 
to be omitted were unstable in the mechanical 
sense, so that they did not persist for an appre- 
ciable period. Such attempts are now abandoned; 
the principles of quantum theories are regarded 
as more ultimate than those of classical me- 
chanics, and therefore as not explicable in 
terms of them. On the contrary, the continuous 
changes of classical mechanics, which are of 
course suggested by the apparently continuous 
changes of common experience, are regarded as 
limiting cases of discontinuous quantum changes. 
When they occur, it is cither because the dif- 
ference between successive quantum states is 
too small to be perceptible, or because they 
represent a statistical average of the states of 
a very large number of elementary systems, 
each undergoing discontinuous quantum changes. 
It is only in very small indivisible systems (atoms 
and molecules) that the discontinuity of the 
quantum states becomes apparent. 

A completely general quantum theory would 
define the quantum stales for any kind of 
system and state the conditions in which change 
from one quantum state to another 0(5eur. Such 
generality has not been attained, and the quan- 
tum states can only be defined for certain 
systems. But all quantum theories have two 
features in common r (1) the quantum states 
are always states which would be possible 
according to classical mechanics; (2) the rela- 
tions that deiine which mechanical states are 
quantum states and which, not being quantum 
states, cannot occur at all, all involve Planck’s 
universal constant h, the numerical value of 
which is 6'5(> X 10“*^ erg-sec., together with 
a variable integer m. The more important 
quantum theories will now be noticed in turn; 
each of them leads to a determination of h, and 
the best evidence for a general and fundamental 
quantum theory is that the same value is deter- 
mined by all of them. 

1. It is an experimental fact that when an 
electron absorbs energy from or gives energy to 
radiation, it always absorbs or gives an amount 
of energy /iv, where v is the frequency of the 
radiation; the amount is independent of the 
intensity of the radiation and of the constitu- 
tion of the system to which the electron belongs. 
Such facts are found in the photo-electric effect 
(q.v.) in secondary p- radiation excited by 
X-rays, and in the excitation of spectrum lines 
by moving electrons (see Spectra, Theory of). 
This double independence is inexplicable by any 
‘ continuous ’ theory. Quantum theory explains 
it by asserting as a fundamental principle that 
the quantum states of radiation of frequency v 
have energies equal to mhv, and that by reaction 
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concluded in 1718 between Great Britain, 
France, and Austria, and acceded to by Hol- 
land in 1719, for the maintenance of the Peace 
of Utrecht. The occasion of the alliance was 
the seizure by Spain of Sardinia in 1717, and 
Sicily in 1718, both of which she was forced to 
give up. Another quadruple alliance was that 
of Austria, Russia, Great Britain, and Prussia, 
in 1814, originating in the coalition which had 
cjffected the dissolution of the French Empire. 
Another quadruple alliance was the league 
formed in 1840 by Austria, Prussia, Russia, 
and Great Britain for the purpose of protect- 
ing Turkey against the threatening power of 
Mehemet Ali (q.v.). 

Qusestor (Lat. qwprcre, to inquire, ask), the 
name of certain magistrates of ancient Rome 
whose chief office was the management of the 
public treasure, being receivers of taxes, tribute, 
&c. Quaestors accompanied the provincial gover- 
nors, received taxes, and paid the troops. The 
office could at first be held only by patricians 
until 421 B.C., when the number, which had 
formerly been two, was doubled, and plebeians 
became eligible. The number was further in- 
creased to eight after the outbreak of the first 
Punic War. As province after province w^as 
added to the Roman territory the number of 
quaestors was again increased, till under Sulla 
it reached twenty, and in the time of Julius 
Caesar forty. — Cf. A. H. J. Grcenidge, Homan 
Public Life, 

Quagga (Equus quagga)^ an extinct species 
of the horse genus, nearly allied to the zebra, 
and formerly found on the plains of South 
Africa. Striped like the zebra, it yet possessed 
no bands on the limbs; of a dark or blackish- 
brown on the head, neck, and shoulders, the 
back and hind quarters were of a lighter brown, 
whilst the croup was of a russet grey. The under 
parts of the body were white, the upper parts 
of the legs and tail being marked by whitish 
bars. The quagga was of smaller size than the 
zebra, and in general conformation bore a closer 
resemblance to the horse. Gregarious in habits, 
the quagga is said to have mingled indiscrimi- 
nately with the zebra herds. Its food consisted 
of grasses and mimosa leaves. The animal 
to which the name quagga or bonte-quagga 
(‘ painted quagga ’) is now apxilicd is Burchell’s 
zebra {E. burchelli). See Dauw. 

Quail (Coturnix), a genus of game-birds, in- 
cluded in the pheasant family (Phasianidse) and 
nearly allied to partridges, from which they 
differ in being smaller, in having a relatively 
shorter tail, no red space above the eye, longer 
wings, and no si)ur on the legs. The common 
quail (C. communis) is a migratory bird, and is 
found in every country of Europe, and in many 
parts of Asia and Africa. It is about 8 inches 


OUAMASH 

in length. The colour of the upper parts is 
brownish with lighter and darker markings, of 
the under parts yellow'ish. The quail is very 
pugnacious, and in some places quail-fights are 
a form of amusement, as was the case also in 
ancient times. Its flesh is deemed excellent 
food, and large numbers are brought alive and 
dead from the Continent to the British markets. 
In Britain these birds arrive early in May, and 
depart southwards in October. There are several 
other species, in appearance and habits not 
greatly differing from the common quail, as the 
Coromandel quail (C. coromnndelica) and the 
Australian quail (C. pectoralu). The name quail 
is also given to some birds of other genera, as 
the Virginia or Maryland quail (Ortyx virginianus) 
and the Californian or crested quail {Lophoriyx 
calif ornicus). The Virginian quail is common 
throughout North America, and extends as far 
south sis Honduras. It is rather larger than the 
European quail. The flesh is very white and 
tender, and of rare delicacy. 

Quain, Sir Richard, British physician, born 
at Mallow, County Cork, in 1816, died in 1898. 
He became a member of the Royal College 
of Physicians in 
1846, Fellow in 
1851, and subse- 
quently vice-f>resi- 
dent and member 
of the council. 

Besides publishing 
several medical 
treatises, he edited 
a well-known ZH'c- 
tionary of Medi- 
cine, 

Quakers. See 
Friends, Society of. 

Quaking Grass 
(Briza), a genus of 
grasses, so named 
from their spike- 
lets being always 
ill a state of tremu- 
lous motion, in 
consequence of 
the 'weakness of 
the footstalks by 
which they are 
supported. Briza Quakmg Grass {Briza media) 
maxima, a native 

of Southern Europe, has long been cultivated as 
a garden annual on account of its large and 
liandsomc drooping spikelets. B, media, a peren- 
nial plant, is the only species common in Britain, 
but B, minor is also a native. 

Quam'ash, the North American name of 
Camassia esculenta, a plant of the lily family 
with an edible bulb. These bulbs are much 
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eaten by the Indians, and are prepared by 
baking in a holp dug in the ground, then pound- 
ing and drying them into cakes for future use. 

Quamoclit, a genus of climbing ornamental 
plants, nat. ord. Convolvulaccac, chiefly found in 
the hot parts of America, but some species arc 
indigenous both in India and China. 

Quantification of the Predicate, in logic, 
the use of some word or words to indicate 
whether the predi(;ate of a proposition is dis- 
tributed or not, that is, whether or not all the 
objects of which the predicate may be asserted 
are also objects of which the subject may (in 
affirmative propositions) be asserted or (in nega- 
tive propositions) denied. Thus, when we say 
Some men are logicians, we do not know from 
the form of the proposition whether we may not 
apply the predicate logicians to any who arc 
net men, but if we quantify the predicate and 
say Some men arc all logicians, we at once show 
that this application cannot be made. Ploucquet 
and Lambert in the eighteenth century suggciilcd 
the quantification of the predicate, but Sir 
William Hamilton was the first to give pro- 
minence to the doctrine by the importance that 
he attached to it, considering it as involving a 
complete revolution in formal logic. The doc- 
trine of the quantification of the predicate was 
attacked immediately after his enunciation of it, 
and it has never been generally adopted in the 
exposition of formal logic. 

Quantock Hills, a range of low elevation of 
Somerset, England, extending from the Bristol 
Channel, near Watchet, south-east to between 
Bridgewater and Taunton, the culminating point 
being Will’s Neck (1201 feet altitude). 

Quantum Theory, The principles of classical 
mechanics involve the assumption that the 
mechanical states of any system form a con- 
tinuous scries (i.e. that there is a mechanical 
state intermediate between any two such states), 
and that a system passes from one mechanical 
state to another through the states intermediate 
between them. On the other hand, quantum 
theories involve the assumption that the pos- 
sible states (called ^ quantum states ') of a 
system form a discontinuous series, and that 
the system passes from one quantum state to 
another without passing through any inter- 
mediate state. Thus, while classical mechanics 
holds that a particle in changing its velocity 
must pass through all velocities intermediate 
between the initial and final velocity, a quantum 
theory applicable to such a particle would hold 
that it passes through only a finite number of 
discrete veloiaties, changing abruptly and with- 
out intermediate steps from one of these veloci- 
ties to another. 

When first evidence was obtained of the dis- 
continuous changes postulated by quantum 
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theory, attempts were made to explain them 
in terms of classical mechanics, c.g. by suppos- 
ing that the intermediate states which appeared 
to be omitted were unstable in the mechanical 
sense, so that they did not persist for an appre- 
ciable period. Such attempts are now abandoned; 
the principles of quantum theories are regarded 
as more ultimate than those of classical me- 
chanics, and therefore as not explicable in 
terms of them. On the contrary, the continuous 
changes of classical mechanics, which are of 
course suggested by the apparently continuous 
changes of common experience, are regarded as 
limiting cases of discontinuous quantum changes. 
When they occur, it is either because the dif- 
ference between successive quantum states is 
too small to be perceptible, or because they 
represent a statistical average of the states of 
a very large number of elementary systems, 
each undergoing discontinuous quantum changes. 
It is only in very small indivisible systems (atoms 
and molecules) that the discontinuity of the 
quantum states becomes apparent. 

A completely general quantum theory would 
define the quantum states for any kind of 
system and state the conditions in which change 
from one quantum state to another occur. Such 
generality has not been attained, and the quan- 
tum states can only be defined for certain 
systems. But all quantum theories have two 
features in common; (1) the quantum states 
are always states which would be possible 
according to classical mechanics; (2) the rela- 
tions that define which mechanical states are 
quantum states and which, not being quantum 
states, cannot occur at all, all involve I’lanck's 
universal constant h, the numerical value of 
which is 6’5(> X 1()~27 erg-sec., together with 
a variable integer m. The more important 
quantum theories will now be noticed in turn; 
each of them leads to a determination of h, and 
the best evidence for a general and fundamental 
quantum theory is that the same value is deter- 
mined by all of them. 

1. It is an experimental fact that when an 
electron absorbs energy from or gives energy to 
radiation, it always absorbs or gives an amount 
of energy hv, where v is the frequency of the 
radiation; the amount is independent of the 
intensity of the radiation and of the constitu- 
tion of the system to which the electron belongs. 
Such facts are found in the photo-electric effect 
(q.v.) in secondary p- radiation excited by 
X-rays, and in the excitation of spectrum lines 
by moving electrons (see Spectra, Theory of). 
This double independence is inexplicable by any 
‘ continuous ’ theory. Quantum theory explains 
it by asserting as a fundamental principle that 
the quantum states of radiation of frequency v 
have energies equal to rnhyf, and that by reaction 
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with an electron only those changes are possible 
in which m changes by 1. An alternative theory 
is that the electron which takes part in these 
changes of energy belongs to an * oscillator ’ 
with a frequency equal to that of the radiation, 
that the quantum states of this oscillator have 
an energy m/iv, and that m can only change by 
1; but this older theory is now generally aban- 
doned and the quantum states assigned to the 
radiation, not to the electron. 

2. The relation found experimentally between 
tlie wave-length and the intensity of the com- 
plete temperature radiation emitted from a body 
and the temperature of that body is definitely 
irreconcilable with the principles of classical 
mechanics (see Radiaiion, Theory of). This 
discrepancy led historically to the formulation 
(by Planck in 1900) of the first quantum theory; 
but it is remarkable that the direct evidence for 
a quantum theory is much less obvious in con- 
nection with the laws of temperature radiation 
than with any of the other laws to which such 
theories are applied. For since, according to 
thermodynamic theory, temperature is a con- 
ception applicable only to a system consisting 
of a very large number of individually inde- 
pendent elements, all laws involving temperature 
must be regarded as fundamentally statistical; 
and such laws are not expected to show the 
discontinuities characteristic of quantum changes. 
Nevertheless, though in this case the experi- 
mental laws to be explained give no indication 
of discontinuity, the only satisfactory explana- 
tion of them that has been offered is based on 
the assumption that they represent an average 
of elementary laws that are essentially discon- 
tinuous. Here again there has been some doubt 
whether the discontinuous quantum states should 
be assigned to the radiation or to the material 
system with which it reacts; but the tendency 
is towards accepting the former view and adopt- 
ing the same criterion of quantum states as in 
(1 ). The problem then arises of determining how 
the distribution of the total energy of the radia- 
tion among the possible quantum states will 
depend on the temperature. It is solved by 
means of Boltzmann’s equation (see Thermo- 
dynamics) relating the entropy S (which is a 
function of the energy and the temperature) to 
W, the probability of the given state; the 
probability is defined as the ratio of the number 
of ‘ complexions ’ which all represent that 
physical state to the total number of possible 
complexions; and each possible distribution of 
the energy among the different quantum states 
represents a different complexion. From these 
assumptions Planck’s law of radiation can be 
deduced, though it is not perfectly certain that 
a deduction completely logical has been given. 
It follows that the energy of an oscillator of 


natural frequency v in thermal equilibrium with 
complete radiation at temperature T (and there- 
fore forming part of a body at that temperature) 


8. Closely allied with (2) is the explanation 
of the laws relating the specific heat of bodies 
to the temperature or to other properties (e.g. 
magnetic properties) which depend upon the 
mean energy of the molecules. In virtue of the 
conclusions of (2), the deduction of such laws 
requires only a knowledge of the proportions in 
which oscillators of various frequencies are 
present in the body. In a gas these oscillators 
are supposed to consist of the rotating mole- 
cules, the frequency of rotation being the fre- 
quency of oscillation. In a solid body they 
consist of the various stationary elastic oscilla- 
tions which can be maintained in the body by 
reason of its rigidity and compressibility. Cal- 
culations on this basis give a most remarkable 
agreement between experiment and theory, not 
merely in the relation between specific heat and 
temperature, but also in the relation between 
specific heat and the moment of inertia of 
gaseous molecules or the elastic constants (and 
indeed all mechanical properties) of the solid. 
Two subsidiary results of interest follow; (1) 
the absorption-band in the infra-red spectrum, 
characteristic of any solid, represents the elastic 
oscillation of highest frequency which the body 
can perform; (2) the mean energy of an oscil- 
lator at the absolute zero of temperature is not 
zero (as classical theory would predict) but ^v/2, 
where v is its frequency. 

4. The most elaborate quantum theory has 
l>een developed by Bohr and Sommerfeld to 
define quantum states of the atom, the existence 
of which is clearly indicated by the study of 
spectra (see SpectrUf Theory of). Here wc are 
concerned (see Matter, Atomic Theories of) with 
systems of electrons and positively charged 
nuclei, held together and apart by electrostatic 
forces, and executing orbits of many degrees of 
freedom which are periodic in the most general 
sense. The orbits which represent quantum 
states are (iis usual) assumed to be such as 
would be possible according to classical prin- 
ciples, but arc selected from among those so 
possible by a certain criterion. The orbits 
can be calculated with perfect certainty when 
there is only one electron associated with the 
nucleus; the orbits are then ellipses (or, more 
accjurately, differ very slightly from ellipses in 
virtue of the ‘ relativity ’ correction); there are 
two periodic co-ordinates, the radius from the 
focus and the angle between the radius and 
some fixed line; there are accordingly two 
quantum numbers, called respectively the 



QUARANTINE 

‘radial’ and the ‘azimuthal’. Since either 
of these numbers can assume any positive 
integral value, there is a doubly infinite (and 
yet discontinuous) series of quantum states 
for such an electron. The energy of the electron 
is determined mainly by the sum of the two 
quantum numbers, or ‘ total ’ quantum number, 
and is nearly the same for all states for whieh 
it is the same. The normal state of the atom 
(see Matter) is that for which it is 1. 

In spite of these notable successes, quantum 
theory is not yet complete. Some of tiie most 
serious difficulties occur in the theory of radia- 
tion (q.v.); generally the theories are much less 
developed for prediction of what clianges will 
occur than for prediction of the energy redis- 
tributions which accompany those changes. 
But it may be asserted with perfect confidence 
that the quantum theory will be the foundation 
of all atomic and molecular physics in the future. 
See Radiation, Theory of; Spectra, Theory of. 

Quar'antine (It. quarantina, a space of forty 
days), the period (originally forty days) during 
which a ship coming from a port suspected of 
contagion, or having a contagious sickness on 
board, is forbidden intercourse with the place 
at which she arrives. This form of quarantine 
is now confined to foreign countries where 
cholera, yellow fever, ifec., have to be guarded 
against. In Britain the Quarantine Act of 182.5 
has been repealed, and replaced by tlie Public 
Health Act of 1904. Quarantine was originally 
introduced at Venice as a measure of protection 
against plague or leprosy about the middle of 
the fourteenth century, Venice, then the chief 
trading centre of the Mediterranean, ])eing espe- 
cially liable to contagion through vessels coming 
from Eastern ports. A lazaretto was early 
erected there in connection with the quarantine 
restrictions. — Cf. Sir S. Baker, Laws relating to 
Quarantine. 

Quarles, Francis, English poet, born in 1592 
near Romford, in Essex, died in 1 (544. Educated 
at Christ’s College, Cambridge, he entered at 
Lincoln’s Inn, and in 1013 was appointed cup- 
bearer to Elizabeth, Queen of Bohemia. In 
1029 he w'cnt to Dublin as secretary to Arch- 
bishop Usshcr. He appears to have left Ireland 
before 1033 and to have settled in Essex, and 
in 1639 he was appointed chronologer to the 
city of London. At the commencement of the 
Civil Wars he joined the king at Oxford and 
wrote some pamphlets, including The Loyal 
Convert, which gave offence to the Parliament. 
His property was sequestrated, and his manu- 
scripts destroyed. He was so much affected by 
his losses that grief is supposed to have hastened 
his death. Of the works of Quarles, in prose and 
verse, the most celebrated is his Emblems, a set 
of designs illustrated by verses. Among his 
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poems are Divine Poems, Divine Fancies, and 
Argalus and Parthenia. His Enchiridion is a 
collection of brief essays and aphorisms, in 
vigorous and occasionally eloquent language. 

Quarne'ro, Gulf of, in the Adriatic Sea, 
between Istria, Italy, and the Croatian coast, 
in Yugo-Slavia, 15 miles in length and breadth. 
It is nearly enclosed leewards by the Islands of 
Cherso and Veglia, and communicates with the 
Adriatic by three channels. 

Quarter-day, in England, the day that be- 
gins each quarter of the year. These are 
Lady Day (25th March), Midsummer Day 
(24th .Tunc), Michaelmas Day (29th Sept.), 
Christmas Day (25th Dec.). These days have 
Ixjen adopted between landlord and tenant for 
entering or quitting lands or houses and for 
paying rent. In Scotland the legal terms are 
Whitsunday (15th May) and Martinmas (11th 
Nov.); the conventional terms Candlemas (2nd 
Feb.) and Lammas (1st Aug.) make up the 
quarter-days. 

Quarter-deck, in sailing-ship parlance, the 
upper deck, or aftermost part of the upper deck, 
of a vessel, extending from the main-mast to 
the stern, or to the poop (when there is one). 
In the modern navy the quarter-dec!; is the 
afl-er-deck of a warship, and below it are the 
quarters of the officers. Before the Reformation 
a crueilix was invariably erected over the poop, 
and was, of course, saluted as a mark of respect 
by all hands. To this day the custom is main- 
tained of ‘ saluting the quarter-deck ’, both on 
board ship and in naval depots, although the 
original object of the honour has long since 
disappeared. 

Quartermaster, in the army, an officer who 
attends to the quarters for the soldiers, their 
provisions, fuel, forage, &c. There is a quarter- 
master attached to every battalion, &c., who 
generally holds the rank of honorary lieutenant 
but does not sit in the officers’ mess. Quarter- 
master-sergeants are subordinate to the quarter- 
masters, whose assistants they are in theory if 
not in practice, and who administer the com- 
panies of a battalion (or other units of standard) 
under his direct guidance and control, although 
they are also responsible to the captains of the 
units to which they are posted. 

Quartermaster- General, a staff officer of 
high rank in the army, whose department is 
charged with all orders relating to the march- 
ing, embarking, disembarking, billeting, quarter- 
ing, and cantoning of troops, encampments and 
camp equipage. The quartermaster-general is 
attached to a whole army under a commander- 
in-chief, and generally holds the rank of major- 
general, while to every division is attached a 
deputy-assistant quartermaster-general . 

Quarter- sessions, in England, a general 
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court of criminal jurisprudence held quarterly 
by the justices of the peace in counties, and 
by the recorder in boroughs. The jurisdiction 
of these courts, originally confined to matters 
touching breaches of the peace, has been gradu- 
ally extended, and it now comprises almost all 
crimes except murder and treason. Appeals 
from the magistrates’ courts are also taken to 
the quarter-sessions. There is also an extensive 
jurisdiction in matters relating to the settlement 
of the poor, highways, vagrancy, bastardy, &c., 
in most of which cases an appeal lies to the 
higher courts. In Scotland the quarter-sessions 
are a court held by the justices of the peace 
four times a year at the county towns. These 
courts have the power of reviewing the sentences 
pronounced at the special and petty sessions 
when the sentence is of a nature subject to 
review. The offences dealt with are only petty 
offences. Such cases as fall to be tried by the 
English courts of quarter-sessions are chiefly 
disposed of in Scotland in the sheriff courts of 
the county. 

Quarter- staff, an old English weapon formed 
of a stout pole about GJ feet long, generally 
loaded with iron at both ends. It was grasped 
by one hand in the middle, and by the other 
between the middle and the end. In the attack 
the latter hand shifted from one quarter of the 
staff to the other, giving the weapon a rapid 
circular motion. 

Quartet is the name given in music to a 
composition written in four parts, either for 
voices or instruments; but when the term is 
used without qualification, a quartet consisting 
of two violins, a viola, and a ’cello is always 
understood. Music may be written in any 
desired number of parts, and Thomas Tallis, 
who wrote in the contrapuntal era, has one 
composition for voices with the exceptional 
number of forty. The quartet, however, is a 
product of the harmonic era, and has its founda- 
tion in four-part harmony, which forms the 
basis of the great bulk of concerted music. 

The two violins, viola, and ’cello, which in- 
variably constitute the string quartet, are anal- 
ogous in their more extended sphere to the 
soprano, alto, tenor, and bass of the human 
voice. In the early days of writing music for 
this and other combinations of instruments it 
was natural that composers should do many 
crude things, since they were writing for a 
medium in which they were totally inexperienced; 
and an examination of the first string quartets 
of Haydn, who was the father of this branch 
of composition, reveals, among other faults, this 
serious one, that the main interest of the music 
was too exclusively confined to the top part. 
Mozart was the first conjposer to demonstrate 
the possibility and the necessity of making all 
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four parts of equal musical interest and impor- 
tance. His immortal set of six quartets, dedi- 
cated to Haydn, are particularly complete 
examples of how such w^orks should be written, 
and Haydn himself was the first to profit by 
the demonstration. Since then the string quartet 
has been a favourite medium of expression for 
all serious-minded composers, and men like 
Beethoven, Schubert, Brahms, and many others 
have enshrined in this medium some of their 
finest music. In the so-called pianoforte quartets 
this instrument is generally associated with a 
violin, viola, and ’cello, and there are also many 
fine works written for this combination. Quartets 
for a combination of strings and wind-instru- 
ments are rare, while vocal quartets are so 
common and so frequently heard that there is 
no occasion for any comment regarding them. 

Quartz, a generic term for most of the native 
forms of crystallized silica, SiOg. It may occur 
in the form of well-defined crystals, such as rock- 
crystal. These crystals are usually formed of a 
hexagonal prism terminated by hexagonal pyra- 
mids, but the latter are formed by the union of 
two rhombohedra, and the frequent occurrence 
of certain oblique planes shows that quartz 
really crystallizes in a low class of the trigonal 
system. Quartz also occurs in masses and in 
veins in igneous and metamorphic rocks; such 
veins frequently contain traces of gold. It is 
hard, scratches glass readily, and was formerly 
used by North American Indians for arrow- 
heads. When struck with steel it produces 
sparks, and when rubbed it becomes electrified. 
It is a constituent mineral of numerous igneous 
rocks, such as granite. The colours are various, 
as white or milky, grey, reddish, yellowish or 
brownish, purple, blue, green. The principal 
varieties of quartz are the following: (1) rock- 
crystal, the original transparent mineral to which 
the term crystal was applied, from its resem- 
blance to ice; (2) smoky (piartz; (3) citrine, or 
yellow qiuzrtz; (4) amethyst; (5) rose quartz; (6) 
milky quartz; (7) carnelian; (8) chrysoprase. 
Smoky quartz consists of crystals and crystal- 
line masses which are translucent and of a 
purplish-brown colour. Bohemian or Scottish 
topaz and cairngorm are forms of transparent 
yellow quartz. Amethyst is violet and trans- 
parent. Milky quartz, the common quartz of 
veins, is massive and of a milk-white colour. 
Carnelian has a blood-red colour. Chrysoprase 
is apple-green. Chalcedony, flint, and jasper 
(q.v.) are compact forms of crystalline silica, 
and probably consist of quartz in minute fibres 
or granules. (See Agate.) Several varieties of 
quartz are important in arts and manufactures. 
At present quartz is employed not only for 
cups, urns, &c., but for seals, spectacle-glasses, 
and optical instruments. Quartz is largely used 


286 



QUARTZITE 287 QUATERNIONS 


for the manufacture of glass, both white and 
coloured, and ^Iso of porcelain and other kinds 
of pottery, when it is added in the state of an 
impalpable powder, and forms part of the paste. 
Quartz is used as a flux in smelting various ores, 
particularly those of copper, and in other metal- 
lurgical processes. Quartz fused in the oxy- 
hydrogen blow-pipe is drawn out into thin 
fibres as silica-glass, for the suspension of deli- 
cate torsion-balances or for the cross-threads in 
microscopes. Silica-glass docs not crack when 
suddenly heated and resists most acids, and 
has found a wide use in laboratories when 
moulded into flasks and other vessels. 

Quartzite, a stratified granular-crystalline 
rock consisting entirely, or almost entirely, of 
quartz. It is a sandstone which has been 
cemented by silica; and this silica is deposited 
as quartz around the primary sand-grains, until 
an interlocked granular structure arises. Quartz- 
ites are conspicuous among older stratified 
series; but the rock is not necessarily of meta- 
morphic origin. It is generally of a greyish 
colour, or is pinkish from a slight trace of iron. 

Quassia is a genus of South American tropical 
plants, consisting of trees and shnibs, nat. ord. 



Simarubacea^. The wood of two species is known 
in commerce by the name of Quassia; Q, amdray 
a native of Panamd, Venezuela, Guiana, and 
Northern Brazil, a small tree with handsome 
crimson flowers; and Q. exceUa (Picrcena ear- 
ceisoy Bindley), a native of Jamaica. The latter 
furnishes the lignum quassice of the British P/ior- 
macopeda. Both kinds are imported in billets, 
and arc inodorous but intensely bitter, especially 


the Jamaica quassia. Quassia is a pure and 
simple bitter, possessing marked tonic proper- 
ties. An infusion of quassia sweetened with 
sugar is useful to destroy flics. Q, excelsa was 
formerly substituted by some brewers for hops, 
but is now prohibited under severe penalties. 
See Bitter-ash. 

Quater^nions, a mathematical calculus in- 
vented by Sir William Rowan Hamilton (q.v.). 
It can be regarded either as an algebra, or as a 
geometry specially applicable to three-dimen- 
sional space. In plane geometry x iy repre- 
sents the vector from the origin to the i)oint 
(Xy y). Hamilton introduces the analogous form 
+ jy + hz for the vector from the origin to 
(Xy yy z). Tlie symbols i, jy k therefore represent 
unit vectors parallel to the axes of co-ordinates; 
and the combination by addition of the vectors 
jy* ^2 corresponds to the geometrical com- 
position of these into one vector by the parallelo- 
gram law. Like i in plane geometry, the quater- 
nion symbols i, j, k are roots of —1. Taking the 
point of view that quaternions is a generalized 
algebra, we assign, simply by way of definition, 
the laws of combination of the symbols iy jy ky 1. 
It is laid dowm that addition is to be commuta- 
tive, and that multiplication is to be subject to 
the following laws of combination of i, jy ki 

ij = k = — ji, jk = i — — kj, ki = j — 
ijk = — 1 , =5 j^ — k* = — 1 . 

Multiplication is accordingly not commutative, ij 
and jiy for instance, having opposite signs. If 
we multiply by these rules the two vectors 
ix + jy -f ksandiVr' + J//' -f ks', the work runs; 

ix{ix' + jy' + fc') + jy{ix' + JJ/' + fe*) + 
kz(ix' + jy' + kz') 

= i^xx' H- ijxy' + ikxz' 4- &c. 

= — {xx' -f yy' + ss') 4- i(yz' — y'z) + 
j{zx' — z'x) 4- k(xy' — x'y). 

The product of two vectors has therefore the form 
-f fa 4- jh 4- kc; it is this type of expression of 
four terms which is called a quaternion. The term 
w is called the scalar part of the quaternion 
^ -|_ ifi 4- jt) 4- kc ( — q); and the remaining 
terms are called the vector part. These two parts 
are wTitten Sg and Vg, so that g — Sg 4- Vg. 
It will be observed that the expressions found 
for Sg and Vg correspond to geometrical entities 
which have important relations to the two vectors 
which were multiplied together. Thus xx' -f 
yy' -f zz' is the product of the absolute magni- 
tudes r, r' (called the tensors) of the two vectors 
by the cosine of the angle 0 between them; and 
the coefficients of f, jy k in the product are the 
components, parallel to the axes, of the vector 
whose direction is perpendicular to the plane of 
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the two vectors, and whose absolute magnitude the four leaves of a cruciform flower, and is 


is rr' sin0. 

Again, the vector operator idx 4* jdv + kd^ 
(where dx signifies the operation of differentiation 
djdx) when applied to the vector tX 4- jY kZ 
gives the result — (dS^jdx 4- dYjdy ^ dZIdz) 4- 
i{dZtdy — dY jdz) 4* two terms in j and k; the 
scalar and vector parts here are of very great 
importance in mathematical physics. The scalar 
part is called the convergence (if without the 
minus sign, the divergence) of the vector X, Y, Z; 
and the vector part is called the curl of the vector 
X, Y, Z. 

The existence of relations such as those above 
makes the method of quaternions very suggestive 
for geometry and pliysics. Opinions have differed 
on the question of its value as a practical working 
calculus. Hamilton himself, and P. G. Tait, his 
chief interpreter, were enthusiastic on the sub- 
ject; Kelvin, on the other hand, thought the 
method of extremely little use. It ought to be 
said that the expositions of Hamilton and Tait 
are geometrical rather than algebraical. Some 
parts of the notation have become the common 
property of physicists — Clerk Maxwell, c.g. in his 
Electricity and Magnetism uses it a good deal — 
but beyond this the method plays only a small 
part in modern physical investigations.-~~BiBi.io- 
grapiiy: C. J. Joly, Manual of Quaternions; P. 
G. Tait, Quaternions, 

Quatre-Bras (kh-tr-brii), a village of Bel- 
gium, in the province of Brabant, situated at 
the intersection of the main roads between 
Brussels and Charleroi, and from Nivelle to 
Namur. It is famous for the battle fought 
here (Ifith June, 1815) between the British 
under Wellington and the French under Ney. 

Quatrefages de Br6au (ka-tr-fazh d6 bra-o), 
Jean Louis Armand de, French naturalist, born 
in 1810, died in 1892. He took his m.d. degree 
at Strasbourg in 1838; and was professor of 
zoology at Toulouse, the Lyc^e at Paris, and 
professor of anatomy and ethnology at the 
Mus^e d’Histoire Naturelle there. He was 
elected a member of the Royal Society, Lon- 
don, i. 1879. His contributions to science in- 
clude numerous researches into the lower grades 
of life, and a valuable series of anthropological 
studies. Among his more important works are: 
Souvenirs d^un naturaliste (1854), Crania ethnica 
(1875-9), De Vespice humaine (1877), Hommes 
fossiles et hommes sauvages (1883), La Distri^ 
button giographique desn^gritos (1883), V Homme 
teriiaire (1885), Les pygm4es (1887), and Ilistoire 
g4n&ale des races humaines (1886-9). 

Quatrefoil (kw^'t6r-foil), in architecture, an 
opening or a panel divided by cusps or foliations 
into four leaves, or more correctly the leaf- 
shaped figure formed by the cusps. It is an 
ornament w’hich has l)een supposed to represent 


common in the tracery of Gothic windows. 
Bands of small quatrefoils are much used as 
ornaments in the perpendicular Gothic style, 
and sometimes in the decorated. The same 
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name is also given to flowers and leaves of 
similar form carved as ornaments on mouldings. 

Qu^ant, a village of France, in the depart- 
ment of Pas-dc-(’alais. During the European 
War it was a pivot of the ‘ Droeourt-Qu^ant 
switch line which branched off from the main 
Hindenburg Line at Qu^.ant and ran in the 
rear of the more advanced position, serving 
as a support to it. This line covered the rail- 
ways which ran from Boisleux-au-Mont east- 
wards to Cambrai, from Arras to Douai, and 
that w'hic.h proceeded from Lens south-eastward 
to the Arras-Douai line and Cambrai. As a 
result of the Allied successes of Aug., 1918, 
a position was attained which threatened the 
Hindenburg Line, Germany’s main defence, and 
that at its most dangerous point, the salient 
where it joined the Drocourt-Qu^ant line north- 
west of Qu(^ant. On 2nd Sept,, 1918, troops of 
the British First and Second Armies moved 
forward, and after seven hours’ hand-to-hand 
fighting the Drocourt-Qu^ant line was com- 
pletely cleared. The troops taking part were 
the 63rd (Royal Naval) Division under Major- 
General C. A. Blacklock, 1st and 4th Canadian 
Divisions, 4th English Division, the 52nd and 
57th Divisions, and the 3rd Tank Brigade 
(•14) tanks), assisted by Canadian cavalry and 
armoured-cars and a mobile force of motor 
machine-guns. 

Quebec', an eastern province of the Dominion 
of Canada. 

Area and Population, — ^The total area is 
703,653 sq. miles, of which 15,969 sq. miles 
are water. The population in 1911 only covered 
the area of Quebec prior to the annexation of 
Ungava in 1912, and represents, therefore, an 
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area of only 351,878 sq. miles. In that year 
there were 2,003,232 inhabitants (1,011,502 being 
males), which represents a density of only 5' 69 
per square mile. Of this population over 
1,500,000 were of French origin and 300,000 
British. The estimated pox>iilation for 1921 
was 2,500,000. 

Toztms , — ^The princix)al towns and their popu- 
lations (1921) are: Montreal (758,045); Quebec, 
the capital (116,850); Hull (32,766); Verdun 
(28,982); and Three Rivers (25,000). 

Physiography . — The chief mountains are the 
Notre Dame or Shickshock Mountains, extend- 
ing along the south side of the St. Lawrence, 
and forming a tableland 1500 feet high, with 
peaks rising to the height of 4000 feet; and the 
Laurentian Mountains, or Laurentides, which 
stretch from the coast of Labrador to the Ottawa 
River, and rise to a height of from 1200 to 4000 
feet. The chief islands are Anticosti, at the 
mouth of the St. Lawrence, and the Magdalen 
Islands in the Gulf of St. Lawrence. The chief 
river is the St. Lawrence, which flows through 
the entire length of the province. Next to it 
in importance is its chief tributary, the Ottawa, 
over 700 miles in length. The other largest 
rivers are the St. Maurice and the Saguenay. 
The province boasts many beautiful lakes, 
among the chief being St. John. It lias also 
abundant water-power. The valleys of the St. 
Lawrence and the Ottawa are the chief seat of 
population. 

Production . — ^The soil is generally fertile, and 
well suited for the growth of cereals, hay, &c.; 
maize, flax, and tobacco are grown, especially 
to the west of the longitude of Quebec, also 
grapes, melons, peaches, tomatoes, &c. Dairying 
and stock-rearing are flourishing industries. A 
large portion of the province is covered with 
forest, and great quantities of pine lumber and 
pulp wood are taken out. The fisheries are 
extensive and valuable. The minerals worked 
include apatite, asbestos, gold, copper, iron, 
plumbago, &c. The manufactures include fur- 
niture, leather, paper, paper-pulp, boots and 
shoes, woollens, cottons, cheese, butter, con- 
densed milk, iron, hardware, soap, rnajile sugar, 
maple syrup, flour, and agricultural implements 
and machinery. 

Education . — The educational system embraces 
institutions of all grades, from primary schools 
upwards, at the top being three universities — 
Laval University, Montreal and Quebec (Catho- 
lic); M'Gill University, Montreal; and Bishop’s 
College, Lennoxville (Anglican). 

Government . — The affairs of the province are 
administered by a Lieutenant-Governor (ap- 
pointed by the Governor-General) and a respon- 
sible ministiy assisted by a Legislative Council 
of 24 members, appointed for life, and a Legis- 
VOL. IX. 


lative Assembly of 81 members, elected for 
5 years. Women are not enfranchised, and are 
not eligible for election to Legislature. 

Quebec, a city and shipping - port of the 
Dominion of Canada, capital of the province 
of the same name, situated on a promontory 
near the confluence of the St. Charles with 
the St. Lawrence, terminating abruptly in Cape 
Diamond, which has a height of 333 feet, and 
on the banks of both streams. It is about 
400 miles from the mouth of the St. Lawrence 
and 140 miles north-east of Montreal, to which 
the river is navigable for large vessels. The 
Canadian Pacific Railway and the Canadian 
National Railway are the principal trunk lines. 
Quebec is one of the most picturesque and 
interesting of American cities. It is divided 
into the upper and lower towns. The former, 
placed on the summit of the promontory, is 
strongly fortified, the fortifications comprising 
a citadel and other works. The view from the 
heights here looking down the river is one of 
the finest in the world. The lower towm, 
the great seat of business, lies under the cliffs, 
along the St. Lawrence and the St. Charles. 
Among the principal edifices are the Parlia- 
ment and departmental buildings, the Roman 
Catholic cathedral, the Protestant cathedral, 
and Ch&teau Frontenac (hotel). The chief 
educational institutions are Laval University, 
with faculties of law, medicine, theology, and 
arts, and a library of 150,000 volumes; the 
Grand Seminary; and the Ursuline convent, a 
large and fashionable ladies’ school. On the 
Plains of Abraham, west of the upper town, is 
a column in memory of General Wolfe; there is 
also a handsome obelisk to the joint memory of 
the two commanders, Wolfe and Montcalm, who 
both fell at the taking of Quebec in 1759. The 
industries embrace iron castings, machinery, 
cutlery, nails, leather, paper, india-rubber goods, 
ropes, tobacco, bcctroot-sugar, &c. Quebec is 
the chief seat of the Canadian trade in timber, 
and at certain seasons rafts of timber may be 
seen extending along the w’atcr’s edge for 6 
miles. 

The harbour of Quebec is on the St. Lawrence 
River, and comprises the river and its navigable 
tributaries between St. Patrick hole and Cape 
Rouge. It affords wharfage accommodation for 
twenty-five to thirty ocean-going vessels; water 
from 24 to 40 feet, with a large amount of extra 
space for small vessels. There are gantry and 
locomotive cranes available at all times for 
handling cargo. The average navigation season 
is between 1st April and 1st Dec. There are a 
tidal harbour, wet dock, and two graving-docks, 
and two trunk lines of the Canadian Pacific 
and Canadian National Railways have access 
to the wharves. There is a grain-elevator of 
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250,000 bushels capacity, and one of 2,000,000 
bushels capacity. 

Quebec was founded in 1608 by Champlain, 
who was sent on an exploring expedition from 
France. In 1629 it came into the iiands of the 
English, but was restored in 1632. In 1759 
it became finally British in consequence of 
Wolfe’s victory on the Plains of Abraham. 
The Plains were nationalized at the celebra- 
tion of the tercentenary of the foundation of 
Quebec in 1908. The great bulk of the inhabi- 
tants are Roman Catholic French Canadians. 
Pop. (1921), 116,850. 

Quebracho (ke-brk^chO), the name given to 
several trees of different genera, but with similar 
qualities, indigenous to South America, valuable 
alike for their wood and their bark. The red 
quebracho {Loxopt€rygium{QMeliTachia)Lcyrentziif 
family Anacardiacese) is very hard, but splits 
easily. The bark and wood are used in tanning. 
The white quebracho (Aspidospenna quebracho) 
is used for wood-engraving. The bark contains 
six alkaloids, and is used therapeutically as a 
remedy for asthma, usually as a tincture. 

Quedlinburg (kwed'lin-bur/i), a town of 
Prussia, in Saxony, at the foot of the Harz 
Mountains. On an eminence above the town 
is an old castle, once the residence of the 
abbesses of Quedlinburg, who, as princesses 
of the empire, had a vote in the Diet. Founded 
by Henry the Fowler in 924, Quedlinburg was 
a Hanseatic town till 1477. The manufactures 
are woollens, beetroot - sugar, wire, leather, 
chemicals, &c. Pop. 27,000. 

Queen, a term designating a woman ruler 
holding a position similar to that of king. In 
Britain the queen is either queen-consort or 
merely wife of the reigning king, who is in 
general (unless where expressly exempted by 
law) upon the same footing with other subjects, 
being to all intents the king’s subject, and not 
his equal; or queen^egent, regnant, or sovereign, 
who holds the crown in her own right, and has 
the same powers, prerogatives, and duties as if 
she had been a king, and whose husband is a 
subject; or queen-dowager, widow of the king, 
who enjoys most of the privileges which belonged 
to her as queen-consort. In some countries, such 
as Sweden and Belgium, a woman is debarred 
from succession to the throne by the Salic Law. 
In Britain a woman succeeds to the throne when 
she has no brothers. See Salic Law, 

Queen Anne’s Bounty, a fund applied to the 
increase of the incomes of the poorer clergy of 
the Church of England, and to aid incumbents 
in rebuilding parsonages by granting advances 
of money, in virtue of a royal charter confirmed 
by 2 and 8 Anne, cap. xi. By this Act the first- 
fruits (the whole income of an incumbency for 
the first year after a new appointment) and the 
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tenths (a tenth of the annual income of every 
incumbency), which before the Reformation had 
been paid to the Pope, but had been annexed 
to the Crown by Henry VIII, were assigned to 
a corporation created by the Act and entrusted 
with the duty of administering the fund for the 
purpose mentioned. The livings that benefit by 
the bounty are all those not exceeding £50 a 
year. All augmentations from this fund are 
conditional upon an equal or larger sum being 
privately raised for the same purpose. It 
amounts now to about £70,000 per annum. 

Queen Charlotte Islands, a group of islands 
in the North Pacific Ocean, off the mainland of 
British Columbia, north of Vancouver Island, 
discovered by Cook about 1770, and annexed to 
the British Crown in 1787. The northernmost of 
the two larger islands is called Graham Island, 
and the southernmost Moresby Island. The 
greatest length of the two together is about 
160 miles, and the greatest breadth (of the 
northern island) about 70 miles. All the islands 
are covered with magnificent forests; gold- 
bearing quartz of rich quality has been found, and 
copper and iron ores and a fine vein of anthra- 
cite coal also exist. There are numerous creeks 
suitable for harbours. The climate is excellent. 
The islands form part of British Columbia. 

Queens, a borough of New York City, United 
States, so constituted in 1898. It has an area of 
100 sq. miles, and includes Long Island City, 
Jamaica, and Newtown, &c. Pop. 879,750. 

Queensberry, William Douglas, fourth Duke 
of, and third Earl of March, a notorious noble- 
man of the eighteenth and early years of the 
nineteenth century, often referred to during his 
later years as ‘ Old Q ’. He was born in 1724 
and died in 1810, was the only son of the second 
Earl of March, and inherited the title of duke 
from a cousin in 1728. He early distinguished 
himself as a patron of horse-racing, in which 
and in connected betting he seems to have been 
singularly successful. He was a byword for 
loose living and ‘ gallantries and having never 
married, at his death his titles and estates de- 
volved on several heirs. In this way the third 
Duke of Buccleuch became fifth Duke of Queens- 
berry, Sir Charles Douglas became Marquess of 
Queensberry, and the sixth Earl of Weymss 
became Earl of March. Queensberry was for 
a number of years one of the representative 
peers for Scotland; he afterwards sat in the 
House of Lords as a British peer, and he was 
long one of the lords of the bedchamber. He 
figures as Earl of March in Thackeray’s Ftr- 
ginians. He came under the lash of Bums 
owing to his having cut down the trees about 
the ducal residence, Dmmlanrig Castle, and a 
similar destmetion at Neidpath Castle earned 
him the scorn of Wordsworth. 
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Queens* College, Cambridge, was founded in 
1448 by Margaret of Anjou, queen of Henry VI, 
and again in 1465 by Elizabeth, queen of Edward 
IV. The name of the college is frequently mis- 
spelt Queen% but it commemorates both the 
foundresses. The college buildings are among 
the most interesting in the university. John 
Fisher, Thomas Fuller, and Bishop Pearson 
were members of the college. It was the residence 
of Erasmus during his stay at Cambridge. 

Queen*s College, Oxford, was founded in 
1840 by Robert Eglesfield, chaplain to Philippa, 
queen of Edward III, and it is from her that it 
gets its name. The subsequent foundations of 
John Michel, Sir Francis Bridgman, and Lady 
Margaret Hungerford were consolidated into one 
with that of Eglesfield in 1858. Among the 
members of the college have been: John Wycliffe, 
Edward the Black Prince, Henry V, Addison, 
Wycherley, and Jeremy Bentham. 

Queen’s County, a county of Ireland, in the 
province of I-cinster, with an area of 664 sq. 
miles. The surface is generally flat, but rises 
in the north-west into the Slieve-Bloora Moun- 
tains (Arderin, 1784 feet). The principal river 
is the Barrow, which drains almost the whole 
county. At Portarlington the Grand Canal 
enters the county, and runs east and then 
south to Kilkenny. Anthracite coal of good 
quality is worked in the south. IJmestone 
abounds, and in a few places marble is obtained. 
Bogs arc numerous towards the centre of the 


name from Queen Mary, the predecessor of 
Elizabeth. Pop. 54,000. 

Queensferry, North, a village of Fifeshire, 
on the north shore of the Firth of Forth, oppo- 
site South Queensferry; served by the North 
British Railway. It is noted for sea-bathing, 
and there is a Ashing industry. Pop. (1921 ), 1000. 

Queensferry, South, a royal and municipal 
burgh and seaport of Linlithgowshire, Scotland, 
on the south side of the Firth of Forth, at a 
point where the latter narrows to a width of 
about 2 miles. Across this point is the Forth 
Bridge, of which South Queensferry forms the 
southern approach. The town is close to the 
naval base Rosyth, and was of considerable 
importance during the European War. In 
olden times it was the ferry-station for the 
North Shore and Dunfermline, &c. It was 
used frequently as such by Margaret, queen 
of Malcolm Canmore, and it is from her that 
Queensferry derives its name. It became a 
burgh of royalty in 1368, and a royal burgh 
in 1639. Pop. (1921), 2193. 

Queensland, a state of the Australian Com- 
monwealth, comprising the entire north-eastern 
region of the Australian continent and the 
adjacent islands of the Pacifle and Gulf of 
Carpentaria. 

Area and Population , — The following table 
shows the ratio wdiieh the area of Queensland 
bears to that of otJicr states and territories and 
to the Commonwealth: — 


State or Territory. 

Area, 
sq. Miles. 

New 

.South 

Wales. 

Victoria. 

Queens- 

land. 

.South 

Australia. 

Western 

Australia. 

Tas- 

mania. 

Northern 

Territory. 

Common- 

w-ealth. 

Queensland . . 

670,500 

2 167 

7-629 

i-ooo 

1-764 

0-6S7 

25*577 

1-280 

0-225 

New South Wales. . 

300,432 

i 000 

3 521 

0 461 

0-814 

0-317 

II 804 

0-501 

0-104 

Victoria 

87,884 

0284 

i-ooo 

0 131 

0-23 1 

0 090 

3*352 

0-1 08 

0-030 

.South Australia . . 

380,070 

1-228 

4*325 

0-567 

I-ooo 

0-389 

14498 

0-726 

0-128 

Western Au.straha. . 

975,920 

3*154 

11-105 

I 456 

' 2-568 

I-ooo 

37*228 1 

1-864 

i 0-338 

Tasmania 

26,215 

0085 

0-298 

0 039 1 

0-069 

i 0-027 

1-000 1 

0-050 

0-009 

Northern Territory 

523,620 

1-692 

5*958 

0-781 

1-378 

0*537 

19 974 

I -000 

0-176 

Federal Territory . . 

940 

0-003 

o-oii 

0-001 

0-002 

0-001 

0-036 1 

1 0-002 

0 000^ 

Commonwealth . . 

2,974,581 

9 ’ 6 i 3 

33*847 

! 

4*436 

7826 

3 048 

113*469 

5 *68 i 

1-000 


* The correct decimal is 0 0003. 


Note . — As will be seen from the top line, Queensland is more than double the size of New South Wales, over 
seven times larger than Victoria, and about twenty-five and a half times bigger than Tasmania, but it only repr^ 
sents roughly a quarter of the total area of the Commonwealth. From the bottom line, the Commonwealth is 
seen to be nine and a half times larger than New South Wales, four and a half times larger than Queensland, 
and a hundred and thirteen times larger than Tasmania. 


county. Agriculture is not generally in an 
improving state, drainage in particular being 
much wanted. The principal crops are oats, 
barley, and root-crops. Many cattle are reared. 
Maryborough is the county town, and Mount- 
mellick, a market town on a branch of the 
Grand Canal, is the only other one of impor- 
tance. Like the county itself, it derives its 


The pop. (1921) is 757,634. In 1846 it was only 
2257. 

7'omis , — ^Brisbane is the capital, and has a popu- 
lation (1921 ) of 209,699. Other towns are; Ipswich 

(25.000) ; Toowoomba (24,000); Rockhampton 

(20.000) ; Charters Towers (17,800); Townsville, 
the capital of Northern Queensland (18,900); 
Gympie (12,400); and Maryborough (11,700). 
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Physiography , — Queensland has a coast-line of 
8000 miles, i.e, there are 233 sq. miles of territory 
to every mile of coast-line. Off the coast, and 
running parallel to the land for over 1000 miles, 
is the Great Barrier Reef, of coralline structure, 
which fonns a natural mole or breakwater, 
enclosing a lagoon-like belt of calm water. 
Opposite the discharge of large rivers, however, 
there are gaps in the reef, caused by the peculiar 
conditions existing at these points, under which 
the coral-forming animalculse will not perform 
their work. Where the Great Dividing Range 
enters the state it branches off to the north- 
west, with numerous extensions northwards and 
southwards, the main range forming a plateau 
of 1500 to 2000 feet altitude, which runs from 
north to south at from 20 to 100 miles from the 
coast. There is also a low coastal range. The 
principal rivers are the Brisbane, Burnett, Fitz- 
roy, and Burdekin, flowing to the Pacific; and 
the Gilbert, Flinders, Mitchell, and Leichardt, 
draining to the Gulf of Carpentaria. Climate , — 
Slightly more than half the area of Queensland 
lies within the tropics, and the climate, there- 
fore, is warm, but it is so modifled by ocean 
breezes that the daily range is less than that of 
other countries under the same isotherms. 
Generally the coastal plain is much warmer 
than the elevated plateau of the hinterland. 


QUEENSLAND 

Communications , — In 1919-20 there were 5979 
miles of railway of 8-feet-6-inch gauge, 27 miles 
of 2-feet-6-inch gauge, and 942 miles of 2-feet- 
0-inch gauge, a total of 6947 miles, represent- 
ing only 8*89 miles of line per 1000 sq. miles of 
territory (or 8*09 miles per 1000 inhabitants). 
Most of tlie 8-feet-6-inch gauge lines are State 
owned and operated. There are no Federal 
railways within the state. All the Queensland 
railways may be said to radiate from Brisbane. 
A coastal line runs north, and from it feeders 
are sent out into the hinterland. Another trunk 
line runs west, and a complicated network of 
railways serves the south-west and southern 
suburbs and adjacent districts of Brisbane. 

Production: Agriculture , — The principal crops 
are wheat and maize; sweet-potatoes, sugar- 
cane, cotton, fruit, hay, green fodder, and 
ensilage; barley and some oats, tobacco, coffee, 
arrowroot, and potatoes are also raised. Im*- 
gation ,^ — ^The principal irrigation works arc: (a) 
those at Ayr, utilizing the waters of the Burdekin 
River and the shallow wells on its banks; (fe) 
those at Bingera, near Bundaberg, utilizing 
water pumped from the Burnett River just 
above the meeting-point of the salt and fresh 
waters; and (c) those at Fairymead, utilizing 
water pumped from a number of shallow spear- 
wells sunk on the alluvial flats, on the north 
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Areas. 

Queensland, 
sq. Miles. 

Western 

Australia, 

1 sq. Miles. 

Northern 
Territory, 
sq. Miles. 

Total, 
sq. Miles. 

Within Tropical Zone . . 

359,000 

364,000 

426,320 

1,149,320 

Within Temperate Zone 

31 1,500 

611,920 

97,300 

1 ,020,720 

Ratio of tropical part to whole state . . 

0-535 

0-373 

0-814 

0-530 

Ratio of temperate part to whole state . . 

0 465 

0 627 

0-186 

0-470 


but in such a large territory climate varies with 
the place. The accompanying table illustrates 
tropical Queensland in its relation to the other 
tropical states of the Commonwealth. Rainfall. 
— ^The wettest known part of Australia is on 
the north-east coast of Queensland, between 
Port Douglas and Cardwell, where three sta- 
tions, situated on or adjacent to the Johnstone 
and Russel] Rivers, have an average rainfall of 
between 148 and 166 inches, although 200 inches 
have frequently been recorded. In Queensland, as 
in the Northern Territory, the heaviest rains fall 
during the summer months, but good averages are 
maintained during the other seasons. Occasion- 
ally, also, the north-east coast is visited by hurri- 
canes from the north-east tropics, which seem to 
have their origin in the South Pacifle Islands, 
their path being a parabolic curve of south- 
westerly direction. Only a small percentage, 
however, reach Australia, the majority recurving 
in their path to the east of New Caledonia. 


* Artesian Basins. — Queensland lies within the principal 
artesian basin of the Australian continent, viz. the Great 
Australian Basin, which has an area of 569,000 sq. miles, 
376,000 sq. miles being in Queensland. Practically the 
whole of the state lying west of the Great Dividing Range, 
with the exception of an area in the north-west contiguous 
to the Northern Territory, is included in the Basin, which 
is said to be the largest yet discovered. The estimated 
yield of water from 1236 flowing bores on 30th June, igzo, 
was 318,300,000 gallons per diem. The deepest well has 
a depth of 693^ feet, and yields approximately 107,300 
gallons daily. The waters of many of the wells have been 
analysed, and some found suitable for wool-scouring only; 
others are suitable for watering stock but not for irrigation, 
owing to the presence of alkali; others, again, serve for both 
stock and imgation, while some, such as those containing 
sulphuretted hydrogen, are not of any use. Water fit for 
stock may generally be said to be * safe ’ for domestic pur- 
poses in spite of its slightly mineral taste. Wells yielding 
waters known as ‘ Helidon Spa *, ‘ Boonah Spa and ‘ Junot 
Spa much used in Queensland and New South Wales, 
are shallow wells of from 60 to 200 feet in depth.— Cf. 
Professor J. W. Oregon’. The Dead Heart of Australia: 
The Flowing Wells of Central Australia (in Geogrc^hical 
Journaly July and August, 1911). Also see E. F. 
Pittman, a.r..s.m., Prchlems of the Artesian Water-supply of 
Australia, with fecial reference to Professor Ch'ego^^s 
Theory (Clarke Memorial Lecture, Oct., 1907); The 
Great Australian Artesian Basin; The Composition and 
Porosity of the Intake Beds of the Great Australian Artesian 
Basin, 
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side of the Burnett River and about 6 miles 
from Bundaborg, There were (1919) 701 irri- 
gators in the state, principally farmers and 
graziers, the irrigated area covering 9267 acres. 
Forests, — There are forest reservations of (1920) 
8,948,000 acres. Among trees of importance 
are eucalypti, pine, and cedar. Fisheries , — 
The Great Barrier Reef littoral is the haunt 
of a myriad of gorgeously coloured fishes, and 
sharks and enormous perches are numerous. 
Oysters are abundant; turtle is found in the 
north; and the pearl-fishery of Torres Strait 
is both extensive and lucrative, especially around 
Thursday Island. Trepang, cowries, and clam- 
shell are also fished, together with many other 
common and uncommon fish. Minerals, — Coal is 
mined, and gold has been worked since 1858. 
Silver, copper, tin, wolfram, lead, limestone, and 
fire-clay are also worked. 

lleligion, — There is no State Church, and the 
Anglicans predominate, with Roman Catholics 
second, and Presbyterians third. 

Education, — Elementary education is free and 
compulsory, and secondary education is pro- 
vided for. There are Government scholarships, 
tenable for three years in the 10 grammar 
schools of the state. Queensland University 
(founded 1911) is located at Brisbane, and had 
406 students in 1920. There are 17 technical 
schools with (1920) 11,860 students. 

Government, — There is a Governor, who ap- 
points a Lieutenant-Governor, and there is an 
Executive Council, the responsible ministry. 
Parliament consists of two Houses, a Legisla- 
tive Council (59 members nominated by the 
Crown for life) and a Legislative Assembly of 
72 members, who are returned by 72 electoral 
districts and sit for three years. Suffrage is 
universal (adult male and female), one year’s 
continuous residence within the state being the 
modifying condition. Until 1859, when it was 
erected into a separate colony, Queensland 
formed a part of New South Wales. 

Bibliography: Australian Government Year 
Book (No. 14, 1901-20); C. A. Bernays, Queens- 
land Politics during Sixty Years, 1859-19 IV; 
Dr. T. G. Taylor, Australia, Physiographic and 
Economic; C. Parker, The Mining History of 
Queensland; R. Gray, Reminiscences of India 
and North Queensland, 

Queen’s - Pigeon, a magnificent ground- 
pigeon, inhabiting the islands of the Indian 
Ocean, named after Queen Victoria. It is 
one of seven species constituting the genus 
Goura (G, victoria), and is the largest and 
most beautiful member of the order. 

Queenstown or Cobh (formerly Cove of Cork), 
an urban district and seaport of County Cork, 
Ireland, on the south side of Great Island, 
which rises abruptly out of Cork harbour; 


QUERN 

served by the Great Southern & Western Rail- 
way. Queenstown is a naval station, and is 
defended by fortifications on Spike Island and 
at the entrance of the harbour. It is the port 
for the transmission of American mails, and 
a chief emigration station. It has little trade and 
no manufactures. Queen Victoria visited the 
town in 1849, when its name was changed from 
Cove of Cork to Queenstown, and the name 
Cobh was taken into general use on the erection 
of the Irish Free State. Pop. 8000. 

Quer^taro (ke-ra't&-r6), a central state of 
Mexico, forming part of the central plateau. 
It is exceedingly mountainous and semi-arid 
in the north, but the valleys of the south 
and west produce cereals, fruit, and cotton. 
Opals are mined. The capital is Quer^taro. 
Area, 4493 sq. miles; pop. (estimated, 1912), 

250.000. 

Quer6taro, a city of Mexico, capital of the 
state of Queriitaro, on a plateau 6000 feet above 
sea-levcl, 110 miles north-west of Mexico. It 
is served by the national railways. An aqueduct 
about 2 miles long, with seventy-four arches 
each 90 feet high, and a tunnel in the opposite 
hills bring a copious supply of water to 
Quer^taro from a distance of 6 miles. Pop. 

30.000. 

Quern, a hand-mill for grinding corn, such as 
is or has been in general use among various 



Grinding Corn with a Quern 


primitive peoples. The simplest and most primi- 
tive form of the quern is that in which a large 
stone with a cavity in the upper surface is used 
to contain the corn, which is pounded rather 
than ground with a small stone. The most 
usual form consists of two circular flat stones, 
the upper one pierced in the centre, and revolv- 
ing on a wooden or metal pin inserted in the 
lower. In using the quern the grain is dropped 
with one hand into the central opening, wliile 
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with the other the upper stone is revolved by 
means of a stick inserted in a small opening 
near the edge. Hand-mills of this description 
are used in parts of Scotland and Ireland to 
the present day. 

Quesnay (ka-n&), Francois, French economist 
and physician, bom in 1694, died in 1774. He 
was appointed surgeon in ordinary to the king, 
and subsequently, having taken the degree of 
M.D., physician to Madame de Pompadour, the 
mistress of Louis XV, who afterwards had him 
appointed physician to the king. He is best 
known, however, as an economist. In 1756 he 
published the articles on Fermiers and Grains 
in the Encyclopddie^ and advanced the doctrine 
of produit net, i.e. that the surplus of agriculture 
is the sole source of national wealth. His Tableau 
dconomique appeared in 1758, but disappeared 
and was only discovered in 1890. Quesnay’s 
disciples formed the school known as the Physio- 
crats. See Physiocratic System, — Cf. H. Higgs, 
The Physiocrats, 

Quesnel (ka-nel), Pasquier (Paschasius), 
French theologian and moralist, born at Paris 
in 1634, died at Amsterdam 1719. He became 
a member of the order of the Fathers of the 
Oratory in 1657, at that time a great nursery 
of Jansenism, and in 1671 wrote his Ih^fleotdons 
morales sur le Nouveau Testament, consisting of 
thoughts on some of the most beautiful maxims 
of the evangelists. This work brought him under 
suspicion of the Church on account of its Jan- 
senistic tendencies, and he had (1685) to quit 
French territory. Going to Brussels, he there 
applied himself to the continuation of his work 
on the New Testament, which was published 
entire in 1693-4. In this some leading points 
in Roman Catholicism were freely questioned. 
Bossuet and Noailles, Archbishop of Paris, rather 
approved of the book; but the Jesuits obtained 
from Pope Clement XI a Bull condemning 101 
of QuesneFs propositions as heretical. This 
Bull, the notorious Unigenitus (promulgated 
in 1718), not only stirred up the Jansenists 
(q.v.), but awoke bitter dissensions in the 
bosom of the Galilean Church, INIcantimc 
Quesnel had been compelled to seek refuge 
(1703) in Holland, where he resided for the 
rest of Ills life. — Cf. L. S^ch^, Les Demiers 
Jansenistes, 

Qu^telet (kat-lS), Lambert Adolphe Jacques, 
Belgian statistician and astronomer, born at 
Ghent in 1796, died in 1874. He studied at the 
lyceum of his native town, where, in 1814, he 
became professor of mathematics. In 1819 he 
was appointed to the same chair in the Brussels 
Athenaeum. In 1828 he became lecturer in the 
Museum of Science and Literature, holding the 
post till 1834, when the institution was merged 
in the newly established university. Qu^telet 


superintended the erection of the Royal Observa- 
tory, and became its first director (1828). A 
member of the Belgian Royal Academy, he 
became its perpetual secretary in 1834. Qu^telet^s 
writings on statistics and kindred subjects are 
very numerous. He also published many papers 
on meteorology, astronomy, and terrestrial mag- 
netism. His works include: Physique populaire 
de la chaleur, Hiatoire des sciences rnaXlUmatiqms 
et physiques chez les Beiges, and Anthropometric, 

Quetta, the capital of Baluchistan, in a plain 
5500 feet above sca-level, among lofty moun- 
tains. It is of great strategical importance as 
commanding the northern entrance of the Bolan 
Pass. A railway from Shikarpur, on the Indus, 
traverses the pass to Quetta and beyond towards 
Kandahar, 125 miles distant. By a treaty with 
the Khan of Khelat, in 1876, a British protec- 
torate was established, and the district now 
forms part of British India. The town con- 
tains a British garrison and the Indian staff 
college, and there are extensive magazines of 
war material. Pop. 33,000. 

Quetta -Pishin, a highland district of Balu- 
chistan, India, comprising a scries of valleys of 
some length and medium width, forming the 
catchment area of the Pishin Lora, and en- 
closed on all sides by the mountains of the 
Toba-Kakar and Central Brahui ranges. The 
railway from Quetta to Chaman traverses the 
district. About 80 per cent of the people 
are Pushtu-speaking Mahommedans of the 
Sunnite sect, and 6 per cent are Brahui. Quetta 
is the capital. Area, 5200 sq, miles; pop 
120,000. 

Quetzalcoatl, an Aztec god, one of the prin- 
cipal gods in Mexican mythology, whose name 
meant plumed serpent. He was looked upon as 
the patron of works of art, and is said to have 
reigned at the ancient city of Tula. He taught 
his subjects agriculture and metal-work, preached 
universal brotherhood, and during his reign there 
was peace and happiness. His rival, however, 
Tezcatlipoca, forced him to leave the country, 
and Quetzalcoatl went, promising his people to 
return. When Cortez landed in Mexico, in 
1519, the Aztecs, remembering the legend, 
believed that it was Quetzalcoatl returned to 
Tula. 

Quezal, a most beautiful Central American 
bird of the Trogon family (Pharomacrus mocinno). 
It is about the size of a magpie, and the male is 
adorned with tail-feathers from 3 to 3J feet in 
length, and of a gorgeous emerald colour. These 
feathers are not strictly speaking the true tail- 
feathers (the colour of which is black and white), 
but are the upper tail coverts of the bird. The 
back, head (including the curious rounded and 
compressed crest), throat, and chest are of the 
same rich hue, the lower parts being of a brilliant 
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scarlet. The female wants these long feathers, 
and is otherwise much plainer. The food of the 
quezal consists chiefly of fruits. It lives in 
forests of tall trees. There are several allied 



Quczjls (Phaiotnacrus moctnno) 


species of birds, but none with the distinctive 
feature of the quezal. 

Quezaltenan'go, a maritime department and 
town of Guatemala, Central America. The 
department lies along the Pacific Ocean, and 
is mountainous, containing Santa Maria (12,350 
feet altitude), an active volcano. Rubber, sugar, 
coffee, cereals, and live-stock are produced. The 
capital is Quczaltenango, standing on a plateau 
at an altitude of 7750 feet. It is the second city 
of Guatemala, and trades in agricultural produce. 
There are manufactures of cotton and linen. Pop. 
(department), 120,000; (town), 29,000. 

Quiberon (keb-rOn), a peninsula, a bay, and a 
town of Morbihan, France. Here in 1759 Admiral 
Hawke gained a great victory over a French fleet. 
In 1795 a body of French royalists was landed 
here by an English fleet, but was speedily cut 
off by General Hoche. 

Quichua (kc'chu-a), the name of a native race 


of South America, inhabiting Peru, parts of 
Ecuador, and Bolivia. The name is supposed to 
signify those who speak correctly, as distinguished 
from tribes of alien stock. With the Aymaras the 
Quichuas composed the larger portion of the 
population of the empire of the Incas. They 
absorbed the earlier cultures of Peru, those of 
the Aymara and Yunca tribes. The Quichua 
language, which was formerly the State language 
of the Incas, is still the chief speech of Peru, of 
a large portion of Bolivia, of the part of Ecuador 
bordering upon Peru, and of the northern section 
of the Argentine Republic. It is one of the most 
beautiful and at the same time comprehensive 
tongues of America. — Cf. W. H. Prescott, History 
of the Conquest of Peru* 

QuPetism (Lat. quies, rest), a form of mysti- 
cism which aims at the elevation of man to a 
state of pure contemplation of the Divinity. It 
maintains that man’s highest perfection, which 
consists in psychical self-annihilation and most 
perfect communion with God, can be attained 
only in a state of quietude. The soul, ceasing 
to reflect either upon God or itself, ceasing to 
will and to think, remains in a passively recep- 
tive attitude, accepting the fellowship of God, 
acting within it. Quietism thus emphasizes 
suppression of conscious will, and attaches little 
importance to activity of religion. Quietism is 
a characteristic feature of Hindu philosophy and 
religion, of Brahmnnism and Buddhism, as well 
as of Alexandrian Neo-Platonism and of Christian 
mysticism. Quietistic ideas are found in the 
doctrines of the Beghards (twelfth century), of 
the followers of Master Eckhart (thirteenth and 
fourteenth centuries), of the Brethren of the 
Free Spirit, of the Illuminati, and especially in 
the teaching of the Quakers. The term quietism 
is, however, particularly applied to a mystical 
movement which arose in the Catholic Church in 
the seventeenth century. This movement, which 
swept over Europe at the close of the seventeen''^ 
and the beginning of the eighteenth centuries 
owed its origin to such works as The Spiritual 
Guide of Molinos, in which the devout were 
taught, by contemplation, to bring the soul 
into direct union with the Godhead, and so 
receive the infused heavenly light. The most 
noted promoter of quietism in France was 
Madame Guyon. F^nelon became the advocate 
of Madame Guyon and her writings in his 
Earplication des maximes des Saints sur la vie 
interieure (1(»97). Bossuet obtained (1699) a 
Papal brief, which condemned twenty-three posi- 
tions from F<5neIon’s book as erroneous; but the 
humility with which the latter submitted de- 
prived his enemies of the fruits of their victory; 
and it was the change in the spirit of the times 
and not violence that gradually buried quietism 
in oblivion. — Bibliography: W. R. Inge, Chris* 
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Han Mysticism; W. James, The Varieties of 
Religious Experience; J. Bigelow, Molinos, the 
QnieHst; E. Murisicr, Les Maladies du senHment 
rdligieux, 

Quilimane (kil-i-ma'ne), a seaport-town of 
Portuguese East Africa, unhealthily situated 
about 15 miles above the mouth of a river of 
the same name (the northern branch of the 
Zambezi). The harbour is good, but trade is 
undeveloped. Pop. 2000 (500 Europeans). 

Quillai-bark (Quillaia Saponaria), the bark 
of a South American tree belonging to the wing- 
seeded section of the Rosacese. It is used to 
make a lather instead of soap in washing silks, 
woollens, &c. It is called also Qpillaya-hark, 

Quiller-Gouch, Sir Arthur Thomas, British 
author and critic, was born at Fowey, Cornwall, 
in 1863, He was educated at Clifton and at 
Trinity College, Oxford, where he took a first 
class in classical moderations in 1884, and a 
second in the final classical examination in 
1886. From 1886 to 1887 he was a lecturer in 
classics in his college. He then commenced his 
career as author with Dead Man's Rockf an 
improbable but thrilling story which became 
very popular. He followed up his success with 
a great number of books, all distinguished by 
good style and good taste, and many by a keen 
sense of humour. Among them may be men- 
tioned: Troy Town (1888), 1 saw Three Ships 
(1892), The Ship of Stars (1899), Fort Amity 
*1904), Major Vigoureux (1907), Corporal Sam 
<1910), and Foe-Farrell (1918). In 1897 he was 
commissioned to finish Stevenson’s novel SU 
Ives, and he performed this difficult and delicate 
task with much skill. In 1912 he was appointed 
to succeed A. W. Verrall as King Edward VII 
professor of English literature at Cambridge. He 
has since published some of his lectures; On the 
Art of Writing (1916), Shakespeare's Workman- 
ship (1918), and On the Art of Reading (1920). 
As a critic he is always sound and often enter- 
taining; he is a sworn foe to pedantry, and does 
not believe in allowing literature to be sub- 
ordinate to philology. He has edited some 
well-chosen anthologies: The Oxford Book of 
English Verse (1900), The Oxford Book of Ballads 
(1910), and The Oxford Book of Victorian Verse 
(1912). He was knighted in 1910. 

Quillota (kil-yo'ta), a town of Chile, in the 
province of Valparaiso, 23 miles north-east of 
Valparaiso. The copper-mines in the vicinity 
are regarded as the richest in Chile. Pop. 15,000. 

Quimper (kan-par), a town and port of 
Brittany, France, capital of the department 
of Finist^re, at the head of the estuary of the 
Odet, an old town partly surrounded by walls 
flanked by towers. The principal buildings are: 
the Gothic cathedral of St. Corentin (1239- 
1515); the ruins of a Cordelier church and 


cloister; the college, the prefecture, and the 
military hospital. The manufactures are earthen- 
ware, leather, and cordage. The sardine-fishery 
forms an important occupation. Pop. 22,000. 

Quin, James, British actor, of Irish parentage, 
born in London in 1693, died at Bath 1766. He 
made his first appearance on the stage at Dublin 
in 1714; shortly afterwards he obtained an 
engagement in London, and gradually acquired 
celebrity as a tragic actor as well as in characters 
of comic and sarcastic humour, like Falstaff, 
Volpone, &c. He retained his pre-eminence 
until the appearance of Garrick in 1741. His 
last performance was as Falstaff (1753), in 
which character he is supposed never to have 
been excelled. 

Quince, the fruit of the Cydonia vulgdris, 
nat. ord. Rosaceae. The quince tree, which is 



Section of fruit at right 

supposed to be a native of Western Asia, is 
cultivated in Europe and the United States 
for its handsome golden-yellow fruit, which, 
though hard and sour when plucked from 
the tree, becomes excellent when boiled and 
eaten with sugar, or preserved in syrup, or 
made into marmalade. Other species are the 
Chinese quinces (C. sinensis and cathayensis) 
and the Japanese quince (C. japonica), 

Quincy, a city of Illinois, United States, the 
county seat of Adams county, on the Mississippi; 
served by the Chicago, Burlington, & Quincy, 
the Wabash, and the Quincy, Omaha, & Kansas 
City Railways, and by river-steamers. It was 
settled in 1821, and became a city in 1839. 
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There are extensive and varied manufactures. 
Pop. (1920), 36,980. 

Quincy, a city of Massachusetts, United 
States, in Norfolk county, on Massachusetts 
Bay; served by the New York, New Haven, 
&, Hartford Railway, and by an electric-trac- 
tion line (local). Boston is just across the 
Neponset River from Quincy, which is there- 
fore more or less a suburban residential area 
of the adjacent city. It was settled in 1625, 
and became a city in 1888, the name being 
changed from Mount Wollaston in 1792. Pop. 
(1920), 47,880. 

Qulnet (ke-na), Edgar, French philosopher, 
poet, historian, and politician, born 180.3, died 
1875. He first attracted attention by a transla- 
tion of Herder’s Philosophic dcr Geschichte in 
1825. In 1828 he accompanied a scientific 
commission to the Morea; and in 1889 he be- 
came professor of foreign literature at Lyons, 
a position he changed in 1841 for a similar 
chair in the College dc France. His works, which 
number about thirty volumes, include poems, 
dramas, histories, and religious mystical books. 

Quin'ine, (C 20 U 24 N 2 O 2 • 8 H 2 O), a diacid base 
derived from quinoline, of intensely bitter taste 
and strong alkaline reaction. Quinine is the 
best known and most widely used of the alka- 
loids obtained from the barks of the various 
species of cinchona (q.v.). Cinchona bark, 
which was originally found in South America, 
Vas introduced into medicine by the Spaniards 
about 1685; but it was not till the beginning 
of the nineteenth century that quinine was 
used, and it has since then entirely taken the 
place of cinchona. Quinine is used in malaria, 
and its efficacy in that disease is marked. It 
is one of the best examples of the specific action 
of a drug in therapeutics, as it causes the malarial 
organism found in the blood to break up and 
disappear. Quinine, in small doses, is a stomachic, 
and is therefore given to aid digestion and im- 
prove the appetite. It was also at one time 
widely used on account of its antipyretic effect; 
but now, when such effect is desired, other more 
certain drugs, as phenacetin, acetanilide, or 
phenazone, are used. 

Quinoa (kwi-no'a), a South American plant 
{Chenopodium Quinoa)^ of which there are two 
cultivated varieties, one yielding white seeds, 
and sometimes called yietty-rice, the other red. 
The white seeds are extensively used in Chile 
and Peru as an artic’le of food in the form of 
porridge, cakes, &c. The seeds of the other 
variety, red quinoa^ are used medicinally as an 
application for sores and bruises. 

Quinoline, an organic compound (CgH^N) 
which occurs, along with derivatives, in coal- 
tar (q.v.), and may be prepared from aniline. 
It is a colourless strongly refracting liquid with 


a very characteristic odour, and has antiseptic 
and antipyretic properties. See Quinine^ Ring 
in Chemistry^ 

Quinsy is an abscess which arises in the 
tissues surrounding the tonsil. It usually fol- 
lows an acute tonsillitis, and the infection 
spreads from the tonsil to the parts around, 
where in the course of a few days an abscess 
is formed. Quinsy occurs most commonly where 
there is a septic condition of the mouth, gums, 
nose, or where the tonsils are enlarged and 
septic. There is extensive swelling of the 
affected side, usually involving the palate and 
uvula, with pain, inability to swallow or to 
open the mouth properly, alteration of the 
voice, rise of temperature, and general malaise. 
When abscess-formation takes place, the only 
satisfactory tresitmcnt is to open the abscess, 
and this is followed by a rapid lessening of the 
symptoms. Mouth- washes should be used freely, 
both before and after the incision, and tonics 
should be administered for the patient’s general 
condition. After an attack any septic focus in 
the mouth should be dealt with, and if the 
tonsils arc septic they should be removed. 

Quintain, a figure or other object set up to 
be tilted at with a lance. It was constructed 
in various ways; a common form in England 
consisted of an upright post, on the top of 
which was a horizontal bar turning on a pivot; 
to one end of this a sand -bag was attached, 
on the other a broad board; and it was a trial 
of skill to tilt at the broad end with a lance, 
and pass on before the bag of sand could whirl 
round and strike the tilter on the back. 

Quintet', a composition for five instruments 
or five voices. Quintets are much less common 
in music than quartets, and the choice of instru- 
ments is more subject to variation. In the case 
of string quintets the usual combination is two 
violins, two violas, and ’cello. Many composers, 
especially in more recent times, have written for 
pianoforte, two violins, viola, and ’cello, the 
works in this class by Schumann, Brahms, and 
C^sar Franck being among the masterpieces of 
music. Mozart wrote a quintet for piano and 
wind-instruments, and another for clarinet and 
strings, both being among his finest works. The 
most beautiful example in modern music of a 
An)cal quintet occurs in the first scene of the 
third act of Wagner’s Meister singer. 

Quintil'ian (Marcus Fabius Quintilianus), 
Roman rhetorician, was born at Calagurris, 
Spain, between a.u. 30 and 40. lie is one of 
the many notable literary men who were pro- 
duced during the century in that thoroughly 
Romanized province. Where lus early education 
was carried out is uncertain, but it is clear that 
he was trained according to the recognized prin- 
ciples of the time, i.e. under ‘ granimatici ’, who 
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taught him literature, grammar, and easy com- 
position; and afterwards under * rhetores % who 
drilled him in composition, written or oral, of 
a higher kind, and taught him the principles of 
‘ rhetoric ’ as then accepted. On the methods 
employed by his teachers he has left us a few 
notes. Later on he attached himself at Rome 
to the leading orator of the day, Domitius Afer, 
and by following him through the courts acquired 
practical experience. He then appears to have 
returned to Spain, and very possibly set up there 
as a ‘ rhetor or teacher of rhetoric. In 68 he 
returned to Rome with Galba, who for a short 
time occupied the imperial throne after Nero’s 
death. At Rome Quintilian established himself 
as the head of the teaching profession, and is 
addressed by Martial as the “ chief controller 
of restless youth lie also gained great repu- 
tation as a pleader in the law courts. In his 
capacity as teacher he was a recipient of the 
Treasury grant to rhetores instituted by Ves- 
pasian, and this, in addition to the fees he 
charged his pupils, seems to have brought him 
to a degree of affluence unusual in his profession. 
He was also granted the ‘ insignia ’ of a consul, 
an unprecedented honour for a rhetor. He 
retired somewhere about a.d. 90. The date 
of his death is unknown. 

Quintilian’s fame rests on his work entitled 
De InstiiuHone Oratoria (How to Train an Orator) 
in twelve books, which he composed not very 
long after his retirement and published some 
time before the death of Domitian, which 
occurred in a.d. 9G, There are also two col- 
lections of declamations attributed to him. 
These have in their time enjoyed considerable 
popularity, but one is certainly and the other 
probably spurious, and neither has any of the 
value which belongs to the De InstituHone 
Oratoria. This last is one of the most remark- 
able monuments of Roman good sense, and teems 
with noteworthy remarks on oratory, literary 
criticism, and above all education. It professes 
to train the public speaker, and thus begins 
with the writer’s views as to what constitutes 
the best education from the cradle upwards. 
This part of the work, which covers the first 
book and half the second, is of extraordinary 
interest, and during the Middle Ages and after 
the Renaissance was more studied than any 
other book on the subject, though few ven- 
tured to follow the writer in the best known 
of his precepts — ^thc non-use of the rod. He 
then proceeds to discuss the laws of ‘ rhetoric ’, 
or the ‘ art of effective speech under its main 
heads of subject-matter (inventio), arrangement, 
expression (elocutio), memory, and delivery {pro- 
nuntiatio). Though we have ceased to believe in 
an ‘ art of rhetoric ’ as the true means of acquir- 
ing a command of language, there is so much 
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sense amidst all the technicalities of Quintilian^s 
handling that it has by no means lost its value. 
In the early part of the tenth book, having 
observed that the reading of good authors is 
indispensable for the acquisition of a good style, 
he proceeds to give a brief sketch of the most 
notable Greek and Latin authors, and their 
merits. This chapter is the best-known piece 
of literary criticism that has come down to us 
from antiquity. 

Up to something like a century or so ago 
Quintilian was one of the most highly esteemed 
of classical writers. For instance, Jerome in the 
fourth century, John of Salisbury in the twelfth, 
Erasmus in the sixteenth, Ben Jonson in the 
seventeenth, and Pope in the eighteenth bear 
strong marks of his influence. It may be noted 
that from the ninth to the fifteenth centuries 
Quintilian was mainly known in a mutilated 
version, which contains about three-fifths of 
the work, and the zenith of his reputation dates 
from the discovery of the complete text by 
Poggio in 1413. During the last century his 
reputation has suffered an eclipse, partly per- 
haps through the discredit that has gathered 
round the name of rhetoric; yet there are still 
many who agree with Mill, who, in his Auto- 
biography^ after remarking that Quintilian is 
seldom sufliciently appreciated, goes on: “ His 
book is a sort of encyclopedia of the thoughts 
of the ancients on the whole field of education 
and culture, and I have retained through life 
many valuable ideas which I can distinctly trace 
to my reading of him, even at that early age.” 

Quintus CaPaber, or SmymsB'us, Greek 
poet, author of a sort of continuation of the 
Iliad {Posthomerica) in fourteen books, a rather 
dull imitation of Homer. He probably flourished 
at Smyrna in the fourth century a.d. The only 
manuscript of his work having been discovered 
at Otranto, in Calabria, he is called Calaber from 
this fact. 

Quirinal, one of the seven hills of ancient 
Rome. There is a palace there, begun in 1574 
by Gregory XIII, and formerly a summer resi- 
dence of the Popes, but since 1871 the residence 
of the King of Italy. See Pome. 

Quiri'nus, among the Romans, a surname of 
Romulus after he had been raised to the rank 
of a divinity. Hence Quirinalia, a festival in 
honour of Romulus, held annually on the thir- 
teenth day before the Kalends of March, that 
is, the 17th of February. Quirinus is the third 
great god, ranking next to .Jupiter and Mars. 

Quiri'tes (from the Sabine quiris, a spear), 
a designation of the citizens of ancient Rome 
as in their civil capacity. The name of Quirites 
belonged to them in addition to that of Romani, 
the latter designation applying to them in their 
political and military capacity. 
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QUITO 

Quito (ke'tS), the capital of Ecuador and of 
the province •hf Pichincha, and the seat of the 
Archbishop of Ecuador. It stands in a ravine 
on the east side of the volcano of Pichincha, 
9848 feet above the sea, a little to the south of 
the equator. Its streets, with exception of four 
which meet in the large central square, are 
narrow, uneven, badly paved, and extremely 
dirty. The more important public buildings 
are the cathedral, several other churches and 
convents; the town house, court-house, presi- 
dent's palace, the Central University (with 
faculties of medicine, science, pharmacy, and 
jurisprudence), the archiepiscopal palace, orphan 
asylum, and hospital. The manufactures con- 
sist chiefly of woollen and cotton goods. From 
the want of good roads and railways trade is 
much hampered. Quito was originally the 
capital of a native Indian kingdom of the same 
name, but was taken successively by the Incas 
(1470) and by the Spaniards (1534). It has re- 
peatedly suffered from earthquakes. Pop. 70,000. 

Quit -rent, in law, a small rent payable by 
the tenants of most manors, whereby the tenant 
goes quit and free from all other services. 

Quoad Sacra Parish (i.e. a parish ‘ so far 
as regards sacred matters ’), in Scotland, is a 
district that forms a parish only so far as purely 
ecclesiastical matters are concerned, having a 
church and minister of its own (belonging to 
the Established Church). 

Quoits, a British pastime of considerable 
antiquity, particularly popular in the Midlands, 
Lancashire, and Scotland, seems directly de- 
scended from the Greek and Roman sport of 
‘ throwing the discus ’. The mode of play 
resembles that employed in bowls, the quoit, 
however, being thrown in the air. This quoit 


is an iron ring, nearly flat, about 6 lb. in weight, 
and not exceeding SJ inches in diameter. The 
upper side is slightly convex, and on its outer 
rim there is a niche or dent, gripped by one 
finger in the act of throwing. Two pins, the 
‘ hobs ’, placed about 18 yards apart, project 
an inch or so above the circles of damp clay, 
called * ends ’, in which they stand. The aim 
of the players, who may be either one or two 
upon each side, is to throw the quoit so that 
it lodges in the clay as near the ‘ hob ’ as pos- 
sible; experts will often ‘ ring ’ the ‘ hob *, such 
‘ ringer * (!ounting two points towards the score, 
A quoit, other than a ‘ ringer ’, lying nearer to 
the * hob ’ than that of an opposing player 
counts one point. It is, as in the game of bowls, 
permissible to dislodge from its position an 
opponent’s quoit. ‘ Deck quoits *, played with 
rings of roi)C, is a popular amusement with 
ships’ passengers. 

Quorum, a term used in commissions, of 
which the origin is the Latin expression quorum 
unum A, B, esse volumus (‘ of whom we will 
that A. B. be one ’), signifying originally certain 
individuals, without whom the others could not 
proceed in the business. In legislative and similar 
assemblies a quorum is such a number of mem- 
bers as is competent to transact business. The 
quorum in the British House of Lords is thirty, 
whilst in the House of Commons it is forty. 

Quo Warranto, in English law, a writ for* 
merly issued from the Court of King’s Bench 
calling upon a person, or body of persons, to 
show by what warrant (‘quo warranto’) they 
exercised any public office or privilege. The 
writ itself is fallen into disuse, but the same 
end is attained by the Attorney-General filing 
an information in the nature of quo warranto. 
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R is the eighteenth letter of the English 
alphabet, classed as a liquid and semi-vowel. 
Ill the pronunciation of Englishmen generally 
it represents two somewhat different sounds. 
The one is heard at the beginning of words 
and syllables, and when it is preceded by a 
consonant; the other, less decidedly consonantal, 
is heard at the end of words and syllables, and 
when it is followed by a consonant. In the 
pronunciation of many English speakers, r, 
followed by a consonant at the end of a syllable, 
is scarcely heard as a separate sound, having 
merely the effect of lengthening the preceding 
vowel; when it is itself final, as in bear, door, 
their, &c., it becomes a vowel rather than a 
consonant. — The three Rs, a humorous and 
familiar designation for Reading, Writing, and 


Arithmetic, It originated with Sir William 
Curtis (1752-1829), who, on being asked to give 
a toast, said, “ I will give you the three Rs, Writing 
Reading, and Arithmetic ”. 

Ra (more properly R6), the name of the sun- 
god among the ancient Egyptians. In the course 
of time nearly all the Egyptian divinities were 
identified with Ra, and Amenophis IV of the 
eighteenth dynasty tried to establish a mono- 
theism based upon the worship of Ra, under 
the name of Aton. Like Horus, Ra is repre- 
sented with the head of a hawk, and bearing 
the disk of the sun on his head. 

Raab (riib), or Gybr (dycur) (Rom. Arra- 
bona), a city of Hungary, at the confluence of 
the Raab and Rabnitz with the Danube. It 
is the sec of a Roman Catholic bishop, and has 
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a fine cathedral (rebuilt 1630-45), an episcopal 
palace, and diocesan seminary. Its manufactures 
are machinery, agricultural implements, and oil. 
Pop. 43,000. 

Raasay, or Rasay, an island of Scotland, one 
of the Inner Hebrides, between Skye and the 
mainland, included in Inverness-shire, 18 miles 
long and 3^ miles broad at the widest part. It 
is for the most part a hilly ridge, rising in parts 
to over 1000 feet. There are some scattered 
farms on the east side of the island. The ruins 
of Brochel Castle are on the east coast. Pop. 300. 

Rabat% a seaport and the administrative 
capital of the French Zone of Morocco, at the 
mouth of the Bou-Regreg, facing Sal^ (Sallee), 
formerly the chief port of entry for European 
commerce. The present maximum working 
capacity of the port is 300 tons per diem, and 
an entrance channel across the bar and up the 
river will give a depth of 3 metres at lowest 
tides. Oil, wool, and cereals are exported, and 
some carpets and leather shoes are made. Pop. 
30,000. Rabat is a stopping-place on the State- 
subsidized aerial mail and passenger service, 
established in 1919, between Toulouse (France) 
and Rabat, and extended to Casablanca in 1922. 
There are from four to five flights a week, 
bringing Paris within forty-eight hours of Casa- 
blanca. 

Rabbi, a title of honour among the Hebrews. 
There are two other forms of the title, rabboni 
and rabbani, the former of which is found in the 
New Testament. It is supposed that this title 
first came into use at the period immediately 
preceding the birth of Christ. In the time of 
our Lord it was applied generally to all religious 
teachers, and hence sometimes to Christ himself. 
Now the term rabbi or rabbin is applied to 
ministers and regularly appointed teachers of 
Talmudic Judaism. 

Rabbinic Hebrew, that form of Hebrew in 
which the Jewish scholars and theologians of 
the Middle Ages composed their works. Gram- 
matically it differs but little from the ancient 
Hebrew, but in many cases new meanings are 
attached to Hebrew words already in use, in 
other cases new derivatives are formed from 
old Hebrew roots, and many words are bor- 
rowed from the Arabic. 

Rabbit (Lepus cuniculus), a genus of rodent 
mammals, included in the family Leporidse, to 
which also belong the hares. It is of smaller 
size than the hare, and has shorter ears and 
hind-legs. The rabbit’s fur in its native state 
is of a nearly uniform brown colour, whilst 
under domestication the colour may become 
pure white, pure black, piebald, grey, and other 
hues. The texture of the fur also changes under 
domestication. The rabbit is a native of South- 
Western Europe and North-Western Africa, and 
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in its wild state congregates in ‘warrens’ in 
sandy pastures and on dry slopes. Rabbits 
breed six or seven times a year, and produce 
from five to seven or eight at a birth, being so 
prolific that they may easily become a pest, as 
in Australia and New Zealand, where it seems 
impossible to keep them down. They feed on 
tender grass and herbage, and sometimes do 
great damage to young trees by stripping them 
of their bark. They grow exceedingly tame 
under domestication, and there are about four- 
teen breeds, of which the Belgian and Flemish 
are the best for table purposes. Immense 
numbers of rabbits are exported from the 
Australian colonies to this country, preserved 
by cold storage, the skins also being exported. 
The skins are of considerable value; cleared of 
hair, they are used with others to make glue and 
size. The fur is employed in the manufacture 
of hats, and to imitate other and more valuable 
furs, as ermine, 

Rabelais (rab-la), Francois, French humorist, 
born at Chinon, in Tourainc, about 1490, died 
in 1553. The son of an apothecary, he entered 
the Franciscan order at Fontcnay-le-Corntc, in 
Poitou, and received the priesthood. His addic- 
tion to profane studies appejirs to have given 
offence to his monastic brethren, and through 
the influence of friends he obtained the permis- 
sion of Clement VII to enter the Benedictine 
order (about 1524). He then exchanged the 
seclusion of the monastery for the comparative 
freedom of the residence of the Bishop of Maille- 
zais, who made him his secretary and companion. 
In the course of a few years we find him at Mont- 
pellier, where he studied medicine, having by this 
time become a secular priest; he was admitted 
bachelor in 1530, and for some time successfully 
practised and taught. In 1532 he went to Lyons, 
where he published a work of Hippocrates and 
one of Galen, and the first germ of his Garganttia 
(1532 or 1.533). The first part of his Pantagruel 
appeared under the anagram of Alcofribas Nasier, 
within a year or so after the former work, and its 
success was such that it passed through three 
editions in one year. Soon after its publication 
Rabelais accompanied Jean du Bcllay on an 
embassy to Rome. On his return to France he 
went first to Paris; but not long after he is 
found once more at Lyons, where the Gargantua^ 
as we now have it, first saw the light (1535). 
The Gargantim and Pantagruel together form a 
single work professing to narrate the sayings 
and doings of the giant Gargantua and his son 
Pantagruel. In 1536 Rabelais was again at 
Rome, and on this occasion he obtained from 
the Pope absolution for the violation of his 
monastic vows, and permission to practise 
medicine and to hold benefices. Shortly after- 
wards he was granted a prebend in the abbey 
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of Saint Maur-des-Foss^s by Jean du Bellay. 
In 1537 he td6k his degree of Doctor of Medicine 
at Montpellier, and lectured on Hippocrates. 
The next few years were as unsettled as regards 
his abode as any previous period oi Rabelais’s 
life, and it is difficult to follow him. Probably 
he was in Paris in 1540, when the third book of 
his Pantagruel appeared, but during most of 
1546 and part of 1547 he was physician to the 
town of Metz. In the third book all the great 
moral and social questions of the day were dis- 
cussed with the gaiety and irony peculiar to 
Rabelais, and with a freedom that roused the 
suspicion of the clergy, who endeavoured to 
have it suppressed. The favour of the king 
secured its publication, but it was with more 
difficulty that a licence was obtained for the 
fourth book from Henry II, who had succeeded 
Francis in 1547. This book did not appear 
complete till 1552. About 1550 Rabelais was 
appointed to the cure of Meudon, but he re- 
signed his position early in 1553, and he died 
at Paris shortly after. He left the whole of 
the fifth book of his remarkable romance in 
manuscript. Rabelais was one of the first to 
give flexibility and finish to the yet rude and 
harsh language of his country. Boileau calls 
him la Raison en masquCy and Rousseau, le 
gentil mattre Francois. By many Rabelais has 
been set down as a gross buffoon, and there is 
much in his writings to justify the harsh judg- 
ment, though we must remember what was the 
taste of his times. As regards the purpose of 
his work, many have looked upon Rabelais as 
a serious reformer of abuses, religious, moral, 
and social, assuming an extravagant masquerade 
for the purpose of protecting himself from the 
possible consequences of his assaults on estab- 
lished institutions. The earlier books were 
translated into English by Sir Thomas Urquhart 
(1653), who found a continuator in Motteux. It 
has been claimed for this translation that it is 
the best translation ever made; it is certainly 
worthy to stand beside Fran<jois Victor Hugo’s 
translation of Shakespeare, and Rogers’s version 
of Aristophanes. — ^Bibliography: P. Stapfer, 
Rabelais: sa persmne, son giniCy son omvre; 
A. A. Tilley, Frangois Rabelais; Sir W. Besant, 
Rabelais (Foreign Classics for English Readers 
Series). 

Rabies (ra'bi-ez), the name given to a disease, 
probably a kind of blood-poisoning, with which 
dogs, horses, cats, wolves, and other animals are 
attacked, and to which, indeed, all animals are 
said to be liable. A bite from some rabid animals 
induces hydrophobia in man. See Hydrophobia, 

Rac'eme, in botany, a form of inflorescence 
in which the primary axis is elongated, and 
bears flowers placed on pedicels of nearly equal 
length, as in the currant and lily-of-the-valley. 


The inflorescence is centripetal or indefinite. It 
differs from a spike only in the flowers not 
being sessile. See Inflorescence, 

Rachel (ra-shell). Mademoiselle (Elizabeth 
Rachel Felix), French tragedienne, of Jewish 
extraction, born in 1821, died in 1858. For 
a time she gained her living by singing in the 
streets of Lyons, but being taken notice of, she 
was enabled to receive a course of instruction 
at the Conservatoire, and made her d^but in 
1837 on the stage of the Gymnase at Paris. 
On 12th June, 1838, she appeared at the Th^&tre 
Fran^ais, where she took the Parisian public by 
storm by the admirable manner in which she 
impersonated the classic creations of Racine 
and (’orneille. Her reputation was speedily 
established as the first tragic actress of her 
day. In 1841 she visited England, and was 
received with the greatest enthusiasm. Her 
renown continued to increase, and for many 
years she reigned supreme at the Th^&tre 
Franyais, making also tours to the provincial 
towns of France, to Belgium, &c. She died of 
consumption. Her life has been written by the 
French statesman Louis Barthou (q.v.). 

Rachis (ralcis), in botany, a branch which 
proceeds nearly in a straight line from the base 
to the apex of the inflorescence of a plant. 
The term is also applied to the stalk of the 
frond in ferns, and to the common stalk bear- 
ing the alternate spikelets in some grasses. 

Racine (ra-sen), Jean Baptiste, French dram- 
atist, born at La Fert^-Milon (Aisne) 1639, 
died at Paris 1699. He was educated at Port- 
Royal, the famous Jansenist institution, and 
subsequently at the College d’Harcourt. After 
writing an ode, called La Nymphe de la Seine, 
in honour of the king’s marriage, and two 
comedies, now lost, he made the acquaintance 
of Boileau and Moliere, and began to write for 
the stage. His first tragedy, the Th^haxde, or 
Les Frtres Ennemis, was performed by Moli^re’s 
troupe at the Palais-Royal in 1664, as was also 
his next, Alexandre, in 1665. Ilis first master- 
piece was Andromaque, which on its performance 
at the Hotel dc Bourgogne, in 1667, produced 
a profound impression. The immediate suc- 
cessor of Andromaque was Les Plaideurs (1668), 
a witty and delightful imitation of the Wasps 
of Aristophanes. His next pieces were Britan* 
nicus (1669); Bernice (1670); Bajazet (1672); 
Mithndate (167S); Iphig^nie (1674); PUdre ( 1677), 
the last piece that Racine produced expressly for 
the theatre. In 1673 he obtained a seat in the 
French Academy. His withdrawal from the 
theatre in 1677 was partly due to chagrin at 
the success of a hostile party of theatrical 
critics who applauded a writer now never heard 
of at the expense of Racine. At this period his 
friends persuaded him to marry, and soon after 
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(1678) he was appointed, along with Boileau, 
historiographer to the king, whom he accom- 
panied in his campaign to Flanders. After a 
silence of twelve years Racine, at the solicita- 
tion of Madame do Main tenon, wrote two other 
pieces — Esther (1089) and Athalie (1691). His 
death is said to have been hastened by grief at 
losing the favour of the king. As a dramatist 
Racine is usually considered the model of the 
French classical tragic drama, and in estimating 
his powers in this field it is necessary to take into 
account the stiff conventional restraints to which 
that drama was subjected. What he achieved 
within these limits is extraordinary. It has been 
objected that he has introduced too much love 
into his pieces, and that he has represented his 
tragic princesses and heroines as too susceptible 
to love. To this, however, he was led not only 
by his own disposition but also by the character 
of his age. He wrote as a Frenchman for French- 
tnen of the old type, in whom heroism and gal- 
lantry were combined, and he succeeded in 
depicting with truth and tenderness the feelings 
of a delicate and high-minded chivalry, and of a 
pure and ardent love. Besides his dramas Racine 
is the author of epigrams, odes, and hymns, &c. 
— ^Bibliography: G. Larroumet, Racine in Les 
grands icrivains\ P. Robert, ha poetique de 
Racine; Jules Lemaitre, Jean Racine; D, F. 
Canfield, Corneille and Racine in England, 

Racine (ra-sen'), a city of Wisconsin, United 
States, the county seat of Racine county, on 
Lake Michigan, at the mouth of Root River; 
served by the Chicago, Milwaukee, & St. Paul, 
and the Chicago & North-Western Railways, and 
by electric-traction lines to Chicago. There is 
a good harbour. Racine College (Protestant) 
and St. Catherine’s Academy (Roman Catholic) 
are notable institutions. Agricultural machinery, 
carriages, motors, and wagons are manufactured. 
Racine was settled in 1834 as Port Gilbert, and 
became a city in 1848, the present name having 
been adopted in 1837. Pop. (1020), 58,593. 

Rack, a mechanical device by means of which 
rotary motion can be obtained from, or is con- 
verted into, rectilinear motion. The mechanism 
consists of two parts: one a metal bar with 



Rack and Pinion 


teeth cut on one edge, and the other a small 
toothed wheel or pinion. An illustration of its 


use can be seen in the gear for opening and 
(losing sluice gates in water races or in the 
device used in some cjommercial motor vehicles 
to tilt the wagon in the process of emptying it. 

Rackets, or Racquets, is a comparatively 
modern game, resembling fives in so far as it 
is played against the wall of a specially built 
‘ court ’, usually roofed and with ample sky- 
lights; but it is allied rather to tennis by the 
employment of a racket instead of the hand for 
striking the ball. The head of this racket, 
tightly strung with catgut, is now usually 
rounder in shape than that used for tennis. 
The ball, made of layers of cloth covered with 
kid, is very hard, weighs about IJ oz., and is 
inches in diameter. The court should be 
about 30 feet broad by 60 feet deep. Its front 
wall, faced by the players, has a horizontal 
‘ service ’ or ‘ cut ’ line marked at a height of 
9 feet 6 inches from the ground, while the lower 
portion is boarded to a height of 20 inches. 
The game may, like tennis, be played by cither 
two or four players. The ‘ hand-in ’ player, 
who first ^ serves ’ the ball, takes his stand in 
one of the two ‘ service-boxes 6 feet square, 
placed on each side of the court. He must 
strike the ball against the front wall above the 
^ cut ’ line in such a manner that it will drop 
into the side of the court opposite to his own 
after having hit the side or back walls; it is 
there struck by the opposing player before it 
has twice touched the ground, and must be 
returned to strike the wall above the boards. 
^ Squash rackets ’ is a somewhat less exacting 
variety of the game, played with a larger ball. 
For rules of play and other details, see J. Mar- 
shall, Rackets (1890); E. O. Pleydell-Bouverie, 
Rackets (Badminton Library); and Eustace H. 
Miles, Rackets, Tennis, and Squash, 



Racoon {Procyon lotor) 


Racoon', or Raccoon', an American planti- 
grade carnivorous mammal, the common racoon 
being the Procyon lotor, the specific name having 
reference to its curious habit of dipping its food 
in water. It is about the size of a small fox, and 
its greyish-brown fiir is deemed valuable, being 
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principally used in the manufacture of hats. 
This animal IcMiges in hollow trees, feeds occa- 
sionally on vegetables, and its flesh is palatable 
food. It inhabits North America from Canada 
to the tropics. The black-footed racoon of 
Texas and California is P. nigripes. The agouara 
or crab-eating racoon (P. cancrivdriis) is found 
farther south on the American continent than 
the above species, and is generally larger. 

Radcliffe, Ann, novelist, born in London in 
1764, died 1828. She married, at the age of 
twenty-three, William Radcliffe, afterwards 
editor and proprietor of The English Chronicle, 
She published in quick succession The Castles 
of Athlin and l>mhmfne, a Highland story; 
A Sicilian Romance; and The Romance of the 
Forest, Her masterpiece is considered to be 
The Mysteries of Udolpho (1794), which was 
long very popular. The last of her novels pub- 
lished during her life was 7'he Italian (1797). 
A posthumous romance, Gaston dc Blondeville, 
was edited by T. N. Talfourd in 1826, together 
with some poetical pieces, Mrs. Radcliffe had 
considerable power in the description of scenery, 
and knew how to excite and maintain the curio- 
sity of her readers; but her characters are insipid, 
the world in which they move is unreal, and the 
conclusion of her stories lame and impotent. 

Radcliffe, an urban district and town of 
Lancashire, England, on the Irwell; served by 
the Lancashire & Yorkshire Railway. The 
church of St. Bartholomew dates from the 
reign of Henry IV. There are calico-printing, 
cotton-weaving, dyeing, and other industries. 
Pop. (1921), 24,677. 

Radcliffe Library, a library founded in con- 
nection with Oxford University out of funds 
destined for the purpose by Dr. John Radcliffe 
(1650-1714), physician to the Princess Anne of 
Denmark, and opened in 1749. The building 
erected by the Radcliffe trustees for the recep- 
tion of the books forming the library is now 
used as a reading-room in connection with the 
Bodleian Library. An observatory in connec- 
tion with the university was founded in 1772 
by the Radcliffe trustees. 

Radhanpur, a native state and town of 
India, in the Paianpur agency of Bombay. 
It is flat and open, traversed by three rivers 
that dry up in the hot season, and has mean 
temperatures of 41° F. in January and 115° F. 
in June. December to March is the cool season; 
between April and July and in the months of 
September and October the heat is excessive. 
Cotton, wheat, and commoner food grains, but 
no irrigated crops (excepting vegetables), are 
produced. Saltpetre is manufactured. Rad- 
hanpur, the only town, is the capital. It is 
surrounded by a wall, and contains a castle, 
also surrounded by a wall, which is the residence 


of the Nawab. A considerable number of roads 
converge on the town, which is therefore a trade 
centre for Cutch and Northern Gujar&t. State 
area, 1150 sq. miles; pop. 67,000 (mainly 
Hindus); pop. (town), 12,000. 

Radia'ta, the name given by Cuvier to his 
fourth great division of the aninial kingdom, 
including those animals whose parts are ar- 
ranged round an axis, and display more or 
less of the ‘ rayed ’ appearance or conformation. 
In modern zoology Cuvier’s division has been 
abolished, and the radiata have been divided 
into several j)hyla. 

Radia^tion, the propagation from a body of 
vibrational energy in the form of waves through 
the ether or through a material medium. The 
present article refers only to the phenomena of 
heat and light. A hot body emits wave energy 
into the surrounding medium and loses heat. 
The waves travel with the velocity of light in 
straight lines; they are subject to reflection, 
refraction, polarization, &c., like waves of light, 
and arc absorbed, reflected, or transmitted by 
bodies on which they fall. The rate of emission 
by the hot body from a unit of area of its sur- 
face depends on the difference of temperature 
between the body and the medium, and also on 
the emissive power or emissivity of the surface, 
Melloni (1798-1854) found that the relative 
emissive powers of various substances at 100° 
C. varied from 100 for lampblack to 13 for 
metals, and he also showed that these relative 
emissive powers were the same as the relative 
absorbing powers. Kirchhoff proved (1860) that 
the ratio of the radiating power to the absorbing 
power is the same for all bodies, the radiating 
power being measured by the quantity of energy 
radiated per square (centimetre per second, and 
the absorbing power by the fraction of the inci- 
dent energy which is absorbed, these being 
measured at the same temperature. Langley 
showed by experiment (1881) that with rise of 
temperature the radiation of each wave-length 
increases in intensity, and new radiations of 
shorter wave-length appear. He invented the 
bolometer, an instrument for measuring radiant 
heat, and employed it to investigate the heat 
spectra of the sun and moon. The whole spec* 
trum may be divided into ultra-violet, visible, 
and infra-red portions, and these may be re- 
garded as the seats of photographic or chemical, 
light, and heat actions respectively; but this 
does not hold strictly; there is overlapping, and 
heat effects, for instance, are discernible in the 
chemical spectrum. 

Various instruments have been employed to 
detect and measure heat radiation. Melloni 
used, in his experiments, a thermopile, made 
up of a number of thermo - junctions of bis- 
mutli and antimony, in conjunction with an 
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astatic galvanometer. Vernon Boys used a 
much more sensitive instrument known as a 
radiomicrometer, formed by hanging up, by 
a fine quartz fibre, between the poles of a 
strong horse-shoe magnet, a thermoelectric loop 
on one junction of which the radiation was 
directed, giving rise to a current which deflected 
the loop, the deflection being read by means of 
a lamp, mirror, and scale. Langley's bolometer 
depends on the change in electrical resistance 
which takes place in a metal with rise of tem- 
perature (see Spectrobolometer), By means of 
this instrument Langley mapped the infra-red 
spectrum of the sun, and showed that, like the 
visible portion, it possesses many ‘ lines *. He 
recorded 600 lines between the wave-lengths 
I'Sp. and 5*3[x (jx, a micron or thousandth part 
of a millimetre). 

With the aid of the bolometer a careful inves- 
tigation was made by Wien, Paschen, Lummer, 
Pringsheiin, Kurlbaum, and others of the rela- 
tion between radiation energy and temperature. 
Kirchhoff had suggested the idea of a perfect 
radiator and perfect absorber, with which other 
bodies might be compared. A near approach to 
this is found in black bodies; for example, 
black velvet is found to absorb 99*6 per cent 
of incident radiation. The perfect radiator has 
therefore become known as the ‘ black body ’, 
and Lummer and Pringsheim realized an experi- 
mental black body by heating or cooling a 
hollow vessel blackened in the interior, and 
using the radiation from the internal surface 
which emerges through a small hole in the 
wall of the vessel. With the aid of the bolom- 
eter they proved that the wave-length of the 
dominant radiation of the black body is in- 
versely proportional to the absolute tempera- 
ture of the body (Wien’s Law), also that the 
total radiation given out per second is propor- 
tional to the fourth power of the absolute 
temperature of the body (Stefan-Boltzmann 
Law), and, further, that the amount of energy 
radiated in the dominant wave was proportional 
to the fifth power of the absolute temperature 
of the body. In the first case the constant of 
proportionality is 2900, if the wave-length is 
expressed in microns. This gives a means of 
calculating temperatures. Assuming that the 
sun gives ‘ black body ’ radiation, the dominant 
wave in the sun’s spectrum is 0*5(x in length; 
this gives, for the sun’s temperature, 2900 -j- 0*5, 
or 5800° absolute. Lummer and Pringsheim have 
further shown that in non-black bodies, such as 
platinum, the total radiation varies as the fifth 
power of the absolute temperature. Planck has 
given a formula for radiation energy (see Radia- 
tion, Theory of) which gives values agreeing 
closely with the values of radiation energy 
found by different observers. It is employed. 


with others of the foregoing results, as the 
basis of optical pyrometry (see Pyrometer), 

Radiation, Theory of. Radiation is any 
influence proceeding from a source in straight 
lines, so that an obstacle in front of a point 
source throws a shadow which is its geometric 
projection. The known influences of this kind 
can be divided into two groups (see Rays, 
Electric*, Radio-activity)*, (a) particle radiations, 
e.g. a- and p-rays, cathode and positive rays; 
(5) electromagnetic radiation, i.e. Hertzian rays, 
all kinds of light. X-rays, and y-rays. Group {a) 
will not be considered at all here; most of group 
(h) will be considered only in connection with a 
fundamental difficulty affecting all its members. 
But one member of (h), which is usually referred 
to by the term Theory of Radiation, will be dis- 
cussed more specifically. 

This is thermal radiation. All bodies, if 
heated to a sufficiently high temperature, emit 
light, which when resolved by the spectroscope 
(q.v.) forms a continuous spectrum. In general 
the light is more intense, and its average fre- 
quency is greater (i.e. the light is bluer and less 
red), the greater the temperature of the body. 
If the temperature is below that at which visible 
light is emitted, there is still emitted a radiation 
(formerly called radiant heat and now infra-red 
radiation) which has all the characteristic pro- 
perties of light, except visibility, and is now 
known to differ from light only because all but 
an inappreciable fraction of it consists of radia- 
tion of frequency too low to affect the eye. Even 
if the body is cooled below and not heated above 
its surroundings, it still emits thermal radiation; 
but since this radiation increases in general with 
the temperature, it receives from its surroundings 
more than it gives to them, and is therefore 
heated and not cooled. Nowadays no distinction 
is recognized between the thermal radiation, 
emitted by any body at any temperature, and 
light, emitted from any source, except in the 
relation between the intensity of the radiation 
and the frequency. 

This relation has been the subject of much 
investigation. Let da do (h be the energy of 
the radiation having a frequency between 
V and V -f dv emitted in time dt from a surface 
of the body of area dd in a direction lying within 
a solid angle do round the normal to that surface. 
Then E^ is called the intensity of the radiation 
of frequency v. The following laws concerning 
E„ can be established experimentally: 

1, In general E,, increases with the tempera- 
ture T (absolute) of the emitting surface (source), 
but is independent of the temperature of the 
surrounding bodies. 

2. In general E,, is a maximum for some 
particular value of v, and this value of v is 
greater the greater the temperature. Sources 
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which are exceptions to (1) and (2) are said to 
show se]ective>^radiation. 

3. at any particular T and v, and the 
change of E», with T and v, vary with the nature 
of the body forming the source. Tlic variation 
is comparatively slight if similar sources (e.g. 
two metals) arc compared, but is very great if, 
e.g., a metal is compared with a gas. 

4. Let A„ be the absorption coefficient of 
the source for radiation of frequency v, i.e. the 
proportion of that radiation which is absorbed 

when it falls on the source. Then is the same 

A|> 

for all sources for the same values of v and T; 
the variations of (3) do not appear in this ratio! 
(Kirchhoff’s Law.) 

It follows from (4) that all sources for which 
A is the same emit the same radiation at the 
same temperature. If a small deep hole is bored 
in any body, any radiation entering the hole is 
totally absorbed within it after repeated re- 
flections; accordingly for such a hole A„ — 1 for 
all values of v, i.e. the hole is perfectly black, 
whatever is the nature of the surrounding body. 
It is actually found that the radiation proceeding 
from such a hole is independent of the body in 
which it is bored. Such radiation, emitted by a 
perfectly black body, is called ‘ black-body ’, 
or ‘ complete or ‘ full ’ radiation. 

The intensity of complete radiation of fre- 
quency V is determined by the temperature only. 
The relation between v, and T has been very 
carefully studied and shown to be consistent 
with the equation 

E„ = — 3) ... (1) (Planck’s Law), 

where = 7*28 x 10” ^® erg sec.® /cm.® and C 2 
= 4*86 X 10’^^ sec. E, the total intensity of 
the radiation of all frequencies in complete radia- 

tion,is jl&ydv, so that by (1) 

E = 8-,S0 X 10-»T*erg/(pin.® sec.) ... (2) (Stefan’s 
Law). It should be noted for subsequent refer- 
ence that if 1 is very great, (1) reduces to 

Ej, = (Ci/Cg) • v®T ... (3) (Rayleigh- Jeans’ Law). 

So much for experiment; we now turn to 
theory. If we assume (a) the conservation of 
energy; (6) that two bodies in an enclosure ther- 
mally insulated from each other and from all 
other bodies would eventually reach the same 
temperature by means of their mutual radiation; 
(c) that their final temperature will not be 
reduced to absolute zero; then it can be estab- 
lished that Kirchhoff’s Law must be true. In 
the steady state finally reached in the enclosure 
there will be a definite concentration of radiant 
energy in the enclosure, which is in thermal 
VOL. IX. 


equilibrium with the bodies and may be regarded 
as having the same temperature. If it is as- 
sumed further (d) that a small hole made in the 
enclosure, permitting an infinitesimal fraction 
of the radiation to escape, does not materially 
disturb the equilibrium, then the complete 
radiation from a perfect black body which is 
studied experimentjilly must represent this 
equilibrium radiation. Its independence of the 
nature of the enclosure in which the hole is made 
is explained. 

There remains to be explained the form of 
Planck’s Law, stated in (1 ). Wien, by considering 
the pressure exerted by radiation on a surface 
on which it falls, proved from general thermo- 
dynamic theory that the relation must be of the 
form E„ = v®/(v/T), which includes both (1) and 

(3) (Wien’s Displacement Law). But the deter- 
mination of the form of the function / requires 
further assumptions. The principles of generalized 
mechanics as stated by Lagrange and Hamilton 
would be sufficient for this purpose; but it is 
now agreed that (1) is inconsistent with those 
principles, which must necessarily lead to the 
conclusion that (3) is valid, not only when T/v 
is large, but always. The deduction involves 
(d) as well as the assumption (e) that different 
frequencies represent different ‘degrees of free- 
dom’ and can vary independently. Attempts 
were made at one time to save classical mechan- 
ics by denying (d) or (c); but they are now 
abandoned. 

On the other hand, (1) follows from a quantum 
theory (q.v.) which asserts that the quantum 
states of frequency of radiation v are those in 
which the energy is mhv, where m is an integer 
and h is Planck’s constant. This theory leads to 
the relation 

E,, == (hv®/c®) -• - 1) . . . (4), 

where c is the velocity of light, and kT is two- 
thirds of the kinetic energy of the molecule of 
a perfect gas at temperature T. Comparison of 

(4) with (1) leads to h = 6*56 x erg-sec., 
k ™ 1*35 X erg, values agreeing perfectly 
with those determined from entirely different 
phenomena. This quantum theory, due to 
Planck, was historically the first and introduced 
for the first time the universal constant h. But 
since a completely logical deduction of (4) 
presents some difficulty, the most convincing 
evidence for the replacement of classical mechanics 
by quantum theory conies to-day from other 
sources. 

However, such a replacement leads to grave 
difficulties in the general theory of electro- 
magnetic radiation. A few years ago the undu- 
latory theory (see Light; Ether) of such radiation 
was unquestioned; it explained perfectly some 
of the characteristics of radiation, e.g. rectilinear 
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propagation* interference, regular reflection and 
refraction; and the explanation involved the 
assumption that energy is transferred continu- 
ously from one part to another of the medium 
through which the radiation passes. Other 
characteristics, of which that which has just been 
discussed is an example, are inconsistent with 
it. It is possible to divide the properties of 
radiation sharply into two classes, of which one 
is explicable by a continuous undulatory theory 
and not by a quantum theory, while for the other 
the position is reversed. 

Many attempts have been and are being made 
to remove this contradiction. At first the ten- 
dency was to modify slightly the undulatory 
theory while retaining the essential feature of 
it. Of such attempts J. J. Thomson’s * string 
theory ’ of the ether (q.v.) and Einstein’s ‘ light 
quantum ’ theory may be mentioned as examples. 
They are intended primarily to explain the 
photo-electric effect (q.v.), and especially the 
remarkable fact that, in some circumstances, 
bodies can apparently absorb from radiation more 
energy than falls on them. It is suggested that 
the disturbance which constitutes radiation is 
periodic in time and space, as the undulatory 
theory suggests, but that it is wholly concen- 
trated in a small volume and does not spread 
out spherically from a point source. But all 
such theories only cover part of the field, and 
are apt to introduce more difllculties than they 
remove. 

The tendency now is rather to abandon the 
older kind of explanation (which was intimately 
connected with the acceptance of the concepts 
of mechanics), and to seek merely formal state- 
ments of great generality from which all the 
facts can be deduced without logical incon- 
sistency. Thus the two classes of properties 
mentioned above can be formally distinguished 
as those involved in processes which produce 
no resultant change in radiant energy (to these 
classical mechanics applies), and those in which 
radiant energy is given to or taken from material 
systems (to these quantum theory applies). 
The problems of the former have long been 
solved. For the latter a quantum theory so 
general has been propounded that it can always 
be predicted what interchange of energy there 
will be when a process of the second class takes 
place; but no equally general theory is yet 
available to predict in what circumstances such 
a process will occur. (Thus we know how much 
energy an electron will take from radiation if 
it is emitted photo-electrically; but we do not 
know theoretically what proportion of electrons 
exposed to the radiation will absorb energy.) 
The attempts to provide such a theory usually 
start from the fact that, when the change in 
t;he <}uantum numl^r of a system (see Quantum 


Theory) is very small compared with the quantum 
numbers of the initial and final states, the series 
of quantum states becomes practically continuous 
and classical principles lead to the same result as 
quantum theory. Accordingly the problem is to 
find some formal relation which in this limiting 
case reduces to the relation of Maxwellian electro- 
dynamics and yet is in accordance with the facts 
when the changes are perceptibly discontinuous. 
The most general relations of this kind proposed 
as yet are Bohr’s Principle of Correspondence, 
of great importance in the Theory of Spectra 
(q.v.), and Ehrenfest’s Principle of Adiabatic 
Invariance. But to state either of these com- 
pletely is beyond the scope of this article. 
When the desired principle has been found, 
the classical theory of radiation will appear as 
a special case of a very general quantum theory, 
and though no ‘ visualizing ’ explanation of 
radiation will lx; offered, or appear possible, 
the two classes of radiation processes, at pre- 
sent so sharply distinguished, will have been 
brought into complete harmony. 

Bibliography; M. Planck, Die Thcorie der 
Warmestrahlung (translated); J. H. Jeans, Re- 
port on the Quantum Theory of Radiation (Physi- 
cal Society publication); E. P. Adams, Qnantum 
Theory (published by the National Research 
Council of America, 1916); N. R. Campbell, 
Modem Electrical Theory (second edition); 
L. Rougier, Philosophy and the New Physics 
(translated by M. Masius; Blakiston, Phila- 
delphia, 1921). 

Radicals, advanced Liberals in politics. 
Opposed to the Whigs, or moderate liberals, 
they were the pioneers and ardent advocates 
of thorough political reform on broad demo- 
cratic lines throughout the nineteenth century. 
Although heard before the end of the seven- 
teenth century, the term did not actually come 
into vogue until near the end of the eighteenth, 
being first applied to Henry (‘ Orator ’) Hunt, 
who was imprisoned for a speech in connection 
with the Peterloo ‘ massacre ’ at the Manchester 
reform demonstration, ICth July, 1819. In those 
days Radicals were known as ‘ White Hats 
because of the headgear of the leaders. Since 
the rise of the Labour party, the term Radical 
has fallen into disuse, but its ideas have per- 
meated sections even of the Conservatives, and 
the designation Liberal now implies Radicalism. 
The Radicals were never a separate party, and 
reached their zenith, under the headship of 
Joseph Chamberlain, about 1886, when they 
put forward a programme for the general elec- 
tion of that year. 

Radio-activity* The term ‘ radio-active ’ is 
applied to a class of elements, such as uranium, 
thorium, and radium, which possess the peculiar 
property of emitting continually and spon* 
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taneously radiations which are capable of pass- 
ing through sheets of metal and other substances 
which are opaque to ordinary light. These 
radiations, in addition to affecting a photographic 
plate, have also the property of discharging an 
electrified body (see Rays, Electric), It has 
been shown that the emission of these radiations 
is due to an actual disintegration of the radio- 
active element, which is transformed in the 
process into a completely distinct element. In 
some cases this radio-active disintegration, as 
it is termed, is not attended with the emission 
of any perceptible radiations. These ‘rayless’ 
changes, however, follow exactly the same laws 
as those accompanied by radiations, and are 
included in the general term ‘ radio-active As 
a matter of fact, electrons are given off during 
these rayless changes, but with such small 
velocities that they do not exhibit the char- 
acteristic properties of electric rays. 

The first important discovery in the subject 
of radio-activity was made by Becquerel in 
Feb., 1896, who found that the double sulphate 
of uranium and potassium emitted radiations 
which produced an impression on a photo- 
graphic plate enveloped in black light-proof 
paper. He found that a similar effect was 
produced by any salt of uranium, and by the 
metal uranium itself. It is thus a specific pro- 
perty of the element. A compound of uranium 
gives off three types of radiation a-, p-, and y 
radiations (see Rays^ Electric), The photo- 
graphic effect discovered by Becquerel was due 
to the p-rays, as the a-rays would be absorbed 
by the wrapping of the plate, while the v-rays 
are too feeble to produce a measurable impres- 
sion during the time of exposure employed. 

In 1900 Sir William Crookes discovered that 
it was possible by a single chemical operation 
to separate the uranium into two fractions of 
very unequal bulk. If ammonium carbonate is 
added to a solution of a uranium salt, and the 
precipitate is dissolved in excess of the reagent, 
a trace of the precipitate remains undissolved, 
consisting chemically of the impurities present 
in the original solution. In this precipitate is 
concentrated the whole of the p-ray activity of 
the original salt. The solution, containing prac- 
tically the whole of the original uranium, is, 
when tested photographically, completely in- 
active, The p-rays are therefore not emitted 
by uranium itself, but by some new substance 
which can be separated from it by a simple 
chemical reaction. To this substance Crookes 
gave the name uranium X. 

If the two fractions are kept under observation 
for some weeks, it is found that the uranium X 
gradually loses its activity, the intensity of the 
radiation falling to half its original value in 24*6 
days. The inactive solution begins again to 


emit P-rays, and at the end of 24*6 days has 
recovered one-half of its original radiating 
power. In fact, the total activity is constant 
throughout. Immediately after the separation 
it is concentrated in the uranium X precipitate, 
while the original salt is inactive. At the end of 
a few months the precipitate is quite inactive, 
while the solution has regained the whole of its 
original activity. The separated uranium salt, 
although it does not emit p-rays emits a-radia- 
tion at a rate which is constant, and is not 
affected by the separation of the uranium X. 

The rate of decay of the activity of uranium 
X follows an exponential law. Thus if I^ is the 
initial intensity, and I, the intensity after an 
interx^al i has elapsed, 1/ Ioe~^^ where e is 
the base of the natural logarithms, and X Is a 
constant which is known as the radio-active 
constant of the material. This exponential law 
of decay has been found to apply to all cases of 
radio-active disintegration where it has been 
possible to test it. The radio-active constant of 
a substance is apparently quite uninfluenced 
by change in physical conditions. The rate of 
decay of uranium X, for example, is exactly the 
same at a red heat as at the temperature of 
liquid air. This differentiates radio-active 
phenomena very markedly from ordinary chemi- 
cal reactions. 

The phenomena of radio-activity can be 
explained on a theor>’ of radio-active change due 
to Rutherford. It is assumed (a) that there is 
a continuous production of new radio-active 
substance (uranium X in the case just considered) 
from the original element (uranium) at a rate 
which is proportional to the amount of the 
original substance actually present, and (6) that 
the new substance itself disintegrates at a rate 
which is also directly proportional to the amount 
of it actually present. The intensity of the 
radiations is assumed to be proportional to 
the quantity of the radiating substance. These 
assumptions have proved sufficient to account 
for all radio-active phenomena so far observed. 

Their application to the case of uranium is 
particularly simple (1) because the rate of decay 
of uranium is so small (it has been estimated 
that it would decay to one-half its original 
amount in 5 x 10* years) that the quantity of 
it present may be regarded as constant during 
the experiment, and (2) because the product of 
the decay of uranium X is so very feebly active 
that it does not sensibly affect our observations. 
Suppose we have a quantity of uranium which 
has been freed from uranium X, The latter will 
be produced from the uranium at a constant 
rate, and the quantity of it present will thus 
increase. The uranium X, however, is decaying 
from the moment of its formation at a rate 
which is directly proportional to the amount 
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of it which has actually collected, and which, 
therefore, increases as time goes on. A stage will 
thus be reached when the rate at which the 
uranium X is disintegrating becomes equal to 
its rate of formation. After this the proportion 
of uranium X to uranium in the mixture will be 
constant. This is known as permanent radio- 
active equilibrium. The separated uranium X, 
when cut off from its source, will disintegrate 
at a rate which is proportional at any instant to 
the amount of it still present. The exponential 
law of decay is simply a mathematical expression 
of this assumption. It can be shown that when 
permanent radio-active equilibrium has been 
reached, the quantity of each of the radio-active 
substances present in the mixture is inversely 
proportional to its radio-active constant. 

If the uranium, instead of being practically 
constant in quantity, were to decay at a rate 
which, though measurable, was slow compared 
with that of uranium X, it is easy to see that the 
two substances would still reach a state of 
mutual equilibrium, but that the actual amount 
of each still present would decrease owing to the 
decay of the parent substance, and at the same 
rate. This is known as transient radio-active 
equilibrium y an important instance of which is the 
case of radium emanation and its products. The 
proportion of the derived substance present will 
be rather greater in the case of transient than of 
permanent equilibrium. Since the rate of decay 
of each of the products is governed by that of 
the parent substance when equilibrium has been 
attained, the radiation from any of these derived 
substances may be used as a measure of the 
amount of the parent substance still present. 

The discovery by Mme Curie that some ores 
of uranium were several times more active than 
uranium itself led to the isolation, in 1898, of a 
new radio-active element, which, weight for 
weight, is nearly 2 million times as active as 
uranium, and to which the name of radium 
(q.v.) was given. This is by far the most impor- 
tant of the radio-active elements. Since its half- 
value period is only 1730 years, obviously it is 
still being continuously produced on the earth, 
and the fact that the ratio of radium to uranium 
in uranium ores is practically constant indicates 
that it is one of the decomposition products of 
uranium, in radio-active equilibrium with its 
source. It is not, however, the immediate pro- 
duct of the decay of uranium X, two other sub- 
stances, uranium 2 and ionium, intervening 
between uranium X and radium. The full family 
tree is given in the table opposite. 

Radium itself emits only a-radiation. Within 
a very few hours after its preparation, however, 
an emission of p- and y-radiation begins, owing 
to the formation of other radio-active decom- 
position products. A sealed tube containing a 
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radium salt will therefore emit all three types of 
radiation. 

The phenomena of radio-active change are 
particularly striking in the case of radium, as 
the lirst product of its disintegration is a gas 
known as radium emanation. The existence of a 
radio-active gas was first recognized by Ruther- 
ford in the case of thorium, an element which 
is also radio-active. It was found that measure- 
ments of the activity of this substance were 
liable to strange fluctuations, which were finally 
traced to the emission by thorium of a radio- 
active ‘ emanation ’ which was carried about 
by air - currents. The name ‘emanation’ was 
invented to avoid prejudice as to its actual 
nature. The emanations have since been shown 
to possess all the characteristics of gases of high 
atomic weight, and to belong chemically to the 
group of inert gases of which helium, neon, and 
argon are the first members. 

Radium emanation decays to half value in 
3*85 days, so that a few weeks are sufficient to 
establish radio-active equilibrium between the 
two. The quantity of emanation in equilibrium 
with a gramme of radium is known as a curie y and 
this unit and its subsidiary unit the milli-curie 
(one-thousandth of a curie) arc now generally 
employed as standards of radio-activity. The 
volume of one curie of emanation at normal 
temperature and pressure is only 0*59 cubic 
millimetre. In spite of the smallness of this 
volume, not only has its boiling-point been 
determined ( — 65° C.) but also its density, which 
was found by Ramsay and Gray to be 111 
times that of hydrogen. Its atomic weight is 
therefore 222, assuming that, like helium and 
argon, it is monatomic. This is exactly what we 
should expect if the atom of radium emanation 
was formed from an atom of radium from which 
an a-particle (which has been shown to be an 
atom of helium of atomic weight 4) had been 
expelled. The correspondence is very convincing 
evidence in favour of the theory of atomic 
disintegration. Radium emanation can be most 
conveniently extracted from radium salts by 
dissolving them in water. On lowering the 
pressure a considerable proportion of the emana- 
tion is evolved, together with a much larger 
volume of hydrogen and oxygen from the de- 
composition of the water. The emanation may 
be purified by first sparking the mixed gases to 
remove the hydrogen and oxygen, and then 
passing the residual gas through a tube immersed 
in liquid air, where the emanation condenses, 
probably to a solid. On removing the tube from 
liquid air the emanation volatilizes, and can be 
pumped into small glass tubes in a practically 
pure state. It is in this form that radio-active 
material is generally employed in medical 
treatment. 
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Radium emanation itself emits only a-radia- 
tion. If a wire is exposed to the emanation, it 
becomes radio-active, emitting a-j p-, and y- 
rays. The activity is particularly marked if 
the wire during exposure is negatively charged. 
The effect was at first ascribed to an * induced * 
radio-activity in the wire. It has been shown 
to be due to the deposition on the wire of solid 
radio-active substances formed by the decay of 
the emanation. This activity rapidly decays 
when the wire is withdrawn, as the immediate 
products are all short-lived. If the emanation is 
kept in a scaled tube, a state of transient equi- 
librium is set up after a few hours, and the 
products then decay with the period of the 
emanation itself. 

In addition to what we may call the radium 
series, uranium also gives rise to another chain 
of radio-active substances, of which actinium is 
the principal member, corresponding to a dif- 
ferent mode of disintegration on the part of the 
uranium atom. The element thorium is also 
radio-active, and gives rise to a third chain of 
radio-active substances. Comparatively few of 
the radio-active substances exist in sufficient 
quantity to enable their properties to be ob- 
served directly. They can only be identified and 
examined by the radiations which they emit. 
It seems almost certain that the final product 
of the long scries of radio-active changes is in 
each case the element lead. 

The chemical classification of the thirty-five 
new radio-active elements has been attempted 
by Soddy. The emission of an a-particle, as 
we have seen, reduces the atomic weight by 4. 
The emission of p- and y-radiation produces no 
sensible change in the atomic weight, but as 
it increases the resultant charge on the atomic 
nucleus, we should expect it to produce a change 
in the chemical properties of the atom. Soddy 
assumed that the emission of an a-particle pro- 
duced a new element, whose position in the 
Periodic Table of the elements was two spaces 
to the left of the element from which it was so 
formed. The emission of p-radiation moved the 
position of the new element one space to the 
right. Thus the emission of an a-particle by 
uranium 1, which has an atomic weight of 238 
and belongs to Group VI of the Periodic Table 
(q.v.), produces a new element, uranium Xj, of 
atomic weight 234, which should be placed in 
Group IV. Uranium X* (or brevium, Bv), formed 
from uranium X, with the emission of p-radiation 
only, has also an atomic weight 234, but belongs 
to Group V, while similarly uranium 2 has an 
atomic weight of 284, but belongs, like uranium 
1, to Group VI. Thus uranium 1 and uranium 
2 not only belong to the same chemical group 
but occupy the same space in the table. They 
would thus be expected to show identical physical 


and chemical properties and to be inseparable 
by any chemical process. Such substances are 
known as isotopes (q.v.). — ^B ibliography; Sir 
E. Rutherford, Radioactive Substances and their 
Radiations; F. Soddy, The Interpretation of 
Radium; J. A. Crowther, ions, Electrons^ and 
Ionizing Radiations; J. Chadwick, Radioactivity 
and Radioactive Substances, 

Radiola'ria, an order of Protozoa (q.v.). 

Radiology. — ^The science of radiology may be 
said to have originated in the discovery of X- 
rays (see Rays, Electric) by Rontgen in 1895. 
It embraces both ‘ electro-magnetic ’ and * cor- 
puscular ’ radiation, and is chiefly concerned with 
those rays employed for radiographic and thera- 
peutic purposes. The corpuscular rays employed 
in radiology are those emitted by radio-active 
substanees (see Radio-activity), the most impor- 
tant of which is radium (q.v.). 

The Generation of X-rays, — 3k-rays as employed 
in modem medical radiology vary in wave-length 
from about ^ Angstrom unit to 10 units. (One 
hundred million Angstrom units = 1 centimetre.) 
They are produced by firing at a tungsten target 
in vacuo a stream of electrons, the high speed 
of which is imparted by the application of an 
intense electric field generated either by an induc- 
tion coil of suitable design, or by a high-tension 
transformer, the electric field being made uni- 
directional by the inclusion in the secondary 
circuit of the coil or transformer of a suitable 
synchronous rectifier. The voltages generated by 
these machines range from about 50,000 to 
120,000 volts. The exhausted glass vessel in 
which the electrons are projected is known as 
an ‘ X-ray tube ’. X-ray lubes are of two types, 
viz, (a) the gas tube as shown in fig. 1, and (b) 
the incandescent cathode tube, an example of 



which, known as the ‘ Coolidge tube is shown 
in fig. 2. Several varieties of both types are in 
use. In the former type the emission of electrons 
from the negative electrode, termed the cathode, 
is dependent upon the electrical discharge in the 
residual gas, which has a pressure of only about 
one-millionth of an atmosphere. This is a develop- 
ment of the type of tube used by Rontgen and 
other pioneer workers. In the incandescent 
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cathode type of tube the exhaustion is practi- 
cally complefe, and is such that no discharge 
passes through the residual gas when the intense 
electric held is applied; instead, the free emission 
of electrons by incandescent metals is made use 
of, the cathode being in the form of a tungsten 
spiral heated by an electric current as in an 
ordinary incandescent electric lamp. The stream 
of electrons is focused on to an extremely small 
area of the tungsten target, which thus constitutes 
a point source of X-rays which are emitted in all 
directions above the plane face of the target. 
The rays are absorbed as they pass through the 
human body to a greater or less extent according 
to the density of the tissue passed through, with 
the result that the impression produced upon a 
photographic plate receiving the transmitted rays 
reveals to the experienced medical radiologist 
the detailed structure of the part under observa- 
tion. The degree of penetration of the radiation 
produced depends upon the voltage generated by 
the induction coil and transformer. In all modern 
X-ray outfits the voltage can be controlled. 
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Medical Applications of X-rays. — The applica- 
tiens of X-rays in medical practice are both 
diagnostic (radiography) and therapeutic (radio- 
therapy). 

The great advance in the precision of medical 
and surgical diagnosis which has been made 
during recent years is largely due to the rapid 
advance of X-ray equipment and technique. 
Radiographs depicting the most minute detail of 
practically any part of the human body may be 
taken by exposures of less than one second. The 
expeditious production of these radiographs is 
rendered possible by an array of appliances, 
by means of which the X-ray tube and photo- 
graphic plate or film may be quickly placed in 
suitable positions relative to the part of the 
patient to be examined, and to no less an extent 
by the highly developed technique exercised by 
skilled lay radiographers trained under medical 
supervision. The equipment includes appliances 
for regulating the penetration of the rays and 
the exposure, both of which vary with the part 
of the body to be radiographed. A valuable part 
of the equipment is the fluorescent screen, which 
is rendered visible when irradiated by X-rays. 
By its use a preliminary visual diagnosis may be 
made, and it is of special use in the rapid locali- 


zation of metallic foreign bodies, such as bullets 
and shell fragments, and also for the detection 
of pulmonary tuberculosis. X-ray examination 
lends itself to a multiplicity of diagnostic pur- 
poses, a few of the more important being the 
following: fractures; bone structures and deformi- 
ties; arthritic and other diseases of the joints; 
detection of the presence of foreign bodies and 
their exact localization; diseases of the stomach 
and intestinal tract (diagnosis assisted by the 
use of special meals containing bismuth or barium 
which are opaque to X-rays); stones in the 
bladder, kidney, and gall bladder; incipient 
tuberculosis in the lungs and joints; dental 
malformations and diseases. 

Radio-therapy is of more recent development 
than radiography, owing largely to the difficulty 
of measuring and controlling both dosage and 
cluality of the rays, and the serious consequence 
of overdosage. Amongst the earlier successes 
is the treatment of ringworm, which is completely 
cured by the appropriate administration of X- 
rays of low penetration. X-radiation, if admini- 
stered in suitable doses of the requisite penetra^ 
tion, is also found to possess valuable properties 
in the treatment of malignant diseases, such as 
rodent ulcer and the various forms of cancer. 
Excessive irradiation, however, produces bad 
effects upon the patient, and may even cause 
malignant growth. Many of the pioneer workers 
have suffered in this resnect through exposing 
themselves unduly to X-rays, the damage in 
some instances having resulted in loss of life. 
White blood corpuscles are destroyed by the rays, 
and serious consequences in this direction may 
result from undue exposure. Further, the less 
penetrating radiation being absorbed readily by 
the skin causes dermatitis, which is insidious in 
onset, and, if acute, results in complete destruc- 
tion of the tissue, causing it to present a per- 
manent scaly appearance. On account of these 
harmful effects it is essential that X-ray operators 
be adequately protected from exposure to the 
rays, and modern tube-holders, &c., are provided 
with coverings of lead or rubber impregnated 
with lead to eliminate the harmful extraneous 
radiation. Considerable progress has been made 
in the treatment of deep-seated malignant 
growths. One of the most recent developments 
is the employment of highly penetrating X-rays 
according to what is known as the ‘ Erlangen ’ 
technique. Highly penetrating rays are produced 
by the use of special X-ray tubes and a duplex 
induction coil capable of developing voltages up 
to 200, (KK) volts. After filtration of the softer 
rays, the highly penetrating residuum is directed 
to the affected deep-seated tissue, and the admini- 
stration of large intensities for short periods is 
claimed to be productive of very satisfactory 
results. 
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Radium and Radium Therapy* — ^The medical 
application of the radiation emitted by radio- 
active substances is confined to therapy, in which 
a certain amount of success has been achieved. 
The a-rays are very easily absorbed, and are 
consequently of little or no therapeutic value; 
the |B-rays are much more penetrating; and the 
y-rays, which are similar in character to X-rays, 
are more penetrating still, being much more 
penetrating than the hardest X-rays so far artifi- 
cially produced. The absorption of y-rays is 
accompanied by the emission of secondary p- 
rays, electrons being expelled from the absorbing 
atoms, and there is reason to suppose that the 
therapeutic action of y-rays and even of X-rays 
is due to these secondary p-rays. When radium 
itself is employed for therapeutic work it is 
contained in a small thin platinum tube which 
absorbs the a-rays, but permits the transmission 
of both p- and y-rays. When only y-rays are 
required a second thicker tube of platinum is 
used in addition. The platinum tube can be 
inserted in the malignant growth, the destruction 
of which, rather than the surrounding healthy 
tissue, is thereby more certain than by irradiating 
from a distance. For some purposes radium 
compounds are made to adhere tenaciously to 
the surface of applicators of suitable form, the 
particular shape of the applicator being depen- 
dent upon the part to be treated. 

Radium emanation (see Radio-activity) may 
be, and is often, used for therapy in place of 
radium. It is pumped away from the parent 
radium and dissolved in water, in which it is 
readily soluble. The activity of the emanation, 
however, quickly falls off owing to the rapidity 
of its decay. Initially, however, the activity is 
as high as that of the parent radium. If the 
application of a glass tube containing emanation 
solution is not delayed it may be used effectively 
in place of radium, the possible accidental loss 
of which is thus avoided, and in addition the 
availability of radio-active treatment consider- 
ably enhanced. Radio-active radiation is em- 
ployed for much the same therapeutic purposes 
as X-rays, e.g. in certain cases of cancer and 
rodent ulcer, and among its successes is claimed 
the satisfactory breaking down of scars and 
adhesions. Its use is, however, limited to those 
cases in which the tube of radio-active material 
may be brought into actual contact with the 
affected part. 

Ultra-violet Light. — ^The subject of radiology 
should not be dismissed without mention of the 
therapeutic uses to which electro-magnetic rays 
of slightly shorter wave-length than light are 
put. These rays are termed ultra-violet rays, 
and are produced in the ordinary electric arc 
between mercury or tungsten electrodes. The 
rays are readily absorbed by glass, but are trans- 


mitted by fused quartz. Cases of lupus and 
kindred skin diseases are effectively treated by 
these rays. Cf. D. Arthur and J. Muir, Manual 
of X-Ray Work, 

Radiom'eter, an apparatus invented by Sir 
William Crookes (about 1875). It consists of 
a glass bulb, which contains a small light cross 
with vertical vanes at the ends of the arms. 
The cross is pivoted on a steel point, and is 
capable of rotating in a horizontal plane under 
the action of heat or light rays. The vanes are 
metallically bright on one side and dull black 
on the other, and 
the bulb contains air 
or other gas at an ex- 
tremely low pressure. 

When light rays fall 
on the vanes, they 
are absorbed, in the 
form of heat, by 
the black sides, but 
are reflected from 
the bright sides. 

The black surfaces 
thus become slightly 
warmer than the 
others, and when 
gas molecules collide 
with the vanes, 
those which impinge 
against the black 
surfaces are warmed 
and rebound with 
greater momentum. 

By the law of reac- 
tion an equal increase 
of momentum is com- 
municated to the 
vanes, and the black 
surfaces are ap- 
parently repelled by 
the light, and rota- 
tion takes place. The speed of rotation varies 
with the degree of exhaustion of the bulb; at 
a certain stage the black surfaces move forward 
under the action of the radiation — an effect due 
to convection currents in the gas. As rarefaction 
proceeds, this forward motion slows, stops, then 
reverses, attains a maximum, slows, and finally 
stops, the gas having become too rarefied. When 
the radiometer is subjected to different sources of 
light, the speed of rotation of the vanes depends 
on the intensity of the incident light; the instru- 
ment may thus be used, in some sort, as a 
photometer. In the spectrum the speed of 
rotation increases as the radiometer is moved 
from the ultra-violet to the infra-red, and the 
instrument has been employed to investigate 
the distribution of heat in the solar spectrum. 

Radish (Raph&nus satlvus)^ a well-known 
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cruciferous plant, cultivated in Britain since 
1548. The tender leaves are used as a salad, 
the green pods as a pickle, and the succulent 
roots are much esteemed. 

Radium (symbol, Ra; atomic weight, 226), 
an element discovered by M. and Mme Curie in 
a sample of pitch-blende from Joachimsthal. 
Radium is widely distributed, but in minute 
quantity. All uranium ores contain the ele- 
ment, and it has been found in the waters of 
mineral-springs and in many rocks and minerals. 
Its radio-active properties make its presence, 
even in minute quantity, easily detected. About 
0*32 gramme of the element radium is present 
per ton of the element uranium in the ores. 
Radium and its compounds resemble very closely 
the alkaline earths, especially the element barium. 
Thus barium sulphate is sparingly soluble in 
water and acids; radium sulphate is even less 
soluble, being the least soluble sulphate known. 
Barium chloride is soluble in water, and crystal- 
lizes with two molecules of water of crystalliza- 
tion. Radium chloride is also soluble in water, 
and crystallizes with the same amount of water. 

On account of the great similarity of the salts 
■>f barium and those of radium, they are some- 
what difficult to separate; the bromides are more 
easily separated than the chlorides. These salts 
are less soluble in water and in hydrochloric and 
hydrobromic acids than those of barium, and 
can therefore be separated from the latter by 
fractional crystallization. The salts are colour- 
less, but develop colour on standing. They are 
luminous in the dark, and they colour a non- 
luminous flame carmine-red. The metal has 
been obtained by electrolysis of the fused 
chloride. It is a white lustrous metal of melting- 
point 700°, and tarnishes in air, a nitride being 
formed. It decomposes water vigorously, hydro- 
gen being evolved, and radium going into solu- 
tion as the hydroxide. Sec Radio-activity; Rays, 
Electric; Radiology, 

Radnor, or Radnorshire, an inland county 
of South Wales; served by the Cambrian and 
London & North-Western Railways; area, 
471 sq. miles. The surface throughout is hilly, 
the highest summit of the Forest of Radnor 
reaching an elevation of 2163 feet above sea- 
level. The Wye is the principal river, and, with 
its tributaries the Elan, Ithon, Edwy, Arrow, 
and Somergil, &c., it abounds in fish. Another 
stream is the Teme, tributary to the Severn. 
Oats and wheat are the principal crops, but 
the chief dependence of the farmer is on the 
sheep and ponies reared on the pasture-lands. 
Large quantities of butler are made. The chief 
manufacture is flannel, but it is of no great 
extent. There are mineral-springs, esiiecially 
at Llandrindod. Prestcign is the county town. 
Pop. (1921), 23,528. 


Radom, a district and town of Poland. The 
district has an area of 4700 sq. miles, and a 
population of about 1,200,000. Agriculture is 
the staple employment. The town is capital of 
the district, and stands on the Mlechna, and is 
served by the Ivangorod-Dombrova railway. 
There arc tanneries, ironworks, and manufac- 
tures of agricultural implements and machinery. 
Pop. (1921), 61,630. The battle of Radom 
(European War) was fought by the Austrians 
and Russians between 25th and 28th Oct., 
1914, when the Russians occupied the town and 
drove the Austrians back on Kielcc, from which 
they again advanced after the Russian retreat 
of 1915. 

Rae Bareli, a district of India, in the Luck- 
now division of the United Provinces, traversed 
by the Ganges and the Sai, and by the Loni, a 
tributary of the Ganges. Rice is the principal 
crop. Area, 1750 sq. miles; pop. 1,200,000. 
The town is the district head-quarters, and 
stands on the banks of the Sai; served by the 
Oudh & Rohilkhand Railway. It is the chief 
commercial centre of the district, and has manu* 
fact^iTcs of cotton cloth and muslins. Pop. 
16,000. 

Raeburn, Sir Henry, Scottish portrait-painter, 
born at Edinburgh in 1756, died in 1823. The 
son of a manufacturer, he was bound apprentice 
to a goldsmith at the age of fifteen. He soon 
began to paint miniature », and before long 
devoted himself entirely to portrait-painting, 
being practically self-taught. In 1778 he mar- 
ried a young and wealthy widow, and, with a 
view to improving in his art, repaired to London, 
afterwards (on the advice of Reynolds) spending 
two years in Rome. Returning in 1787, he 
established himself in Edinburgh, and was soon 
at the head of his profession in Scotland, having 
as sitters almost all the eminent Scots of his 
time and producing over 700 portraits. After 
1810 he exhibited regularly at the Royal Aca- 
demy (London), was elected an associate in 
1812, and a full member in 1815. He was 
knighted by George IV in 1822. His portraits 
are distinguished by grasp of character, breadth 
and directness of treatment, and colour. The 
most representative collection of his work is in 
the National Gallery of Scotland. — Cf. Sir W. 
Armstrong, Sir Henry Raeburn, 

Raff, Joachim, musical composer, born in 
Switzerland, of German parents, in 1822, died 
in 1882, He was encouraged by Mendelssohn 
and Liszt, and having gone in 1850 to live at 
Weunar, in order to be near Liszt, his opera, 
Ktmig Alfred, was first j^erformed there at the 
Court Theatre. His Dame Kohold, a comic 
opera, was produced in 1870, but his reputation 
rests chiefly on his symphonies. He wrote also 
much chamber music of undoubted excellence. 
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In 1877 he was appointed director of the Con- 
servatoire at Frankfort, where he died. 

Raffles, Sir Thomas Stamford, English admin- 
istrator, born in 1781, died 1826. He entered the 
East India Company's civil service, and in 1811, 
on the reduction of Java by the British, he was 
made Lieutenant-Governor of the island. In 
this post he continued till 1816, when he re- 
turned to England with an extensive collection 
of the productions of the Eastern Archipelago. 
The year following appeared his History of Java* 
Having been appointed to the Lieutenant- 
Governorship of Bencoolen, Sumatra, he went 
out in 1818 to fill this post, founded the settle- 
ment of Singapore, and returned to Europe in 
1824.— Cf. D. C. Boulger, The Life of Sir Stam- 
ford Raffles* 

Raffle ^sia, a genus of parasitical plants, ord. 
HafSesiacea;, of which the chief species is H* 



Rafflesia Arnoldi. Bud and Flower 


Amoldi, This gigantic flower, one of the marvels 
of the vegetable world, was discovered in the 
interior of Sumatra by Sir T. Raffles and Dr. 
Arnold. The whole plant consists of little else 
beyond the flower and a system of fine threads, 
which traverse the root-plant like the hyphae 
-of a fungus. The perianth or flower forms a 
huge cup reaching a width of 3 feet or more; 
it weighs from 12 to 15 lb., and some of its 
parts are | inch in thickness. It is fleshy in 
character and appearance, remains expanded for 
a few days, and then begins to putrefy, having 
quite the smell of carrion, and thus attracting 
numerous insects. 

Ragatz, a town of Switzerland, canton of St. 
Gall, situated at the junction of the Tamiiia 
with the Rhine, 1700 feet above the sea, and 
connected by railway with Zurich and Coire. 
It is much resorted to both for its beautiful 
scenery and its mineral - waters. There is a 
bathing establishment near the springs, erected 
in 1704. The temperature of the water is 97®- 
iOO®, and it is impregnated with carbonate of 


lime, magnesia, and salt. The village of Pfhfers 
lies 2 miles south of Ragatz at a height of 2606 
feet. The permanent population is about 2000, 
but the place is visited annually by about 
30,000 invalids. 

Ragee (ra-ge'), or Ragi, an Indian grain 
(Eleuslne coraedna), very prolific, but probably 
the least nutritious of all grains. In the form 
of cake or porridge it is the staple food of the 
poorer classes in Mysore and on the Nilghiris. 

Ragged Schools, institutions supported by 
voluntary contributions, which provide free 
education, and in many cases food, lodging, 
and clothing for destitute children, and so aid 
in preventing them from falling into vagrancy 
and crime. These schools differ from certified 
industrial schools in that the latter arc for the 
reception of vagrant children and those guilty 
of slight offences; but the two institutions are 
frequently combined. The idea of forming such 
schools was due to a Portsmouth cobbler, John 
Pounds, who about 1819 began to take in the 
ragged children of the district in which he lived 
and teach them 'while he was at work. The name 
of Dr. Guthrie of Edinburgh is prominent among 
those who developed this scheme of rescue. The 
name ragged schools was first adopted in 1844. 
The Acts of 1870 and 1871 having introduced 
compulsory school attendance in England, many 
of the ragged schools were absorbed by the 
public schools. The Ragged School Union was 
founded in 1844, but since 1014 it has been 
known as The Shaftesbury Society and Ragged 
School Union. 

Raglan, Fitzroy .Tames Henry Somerset, 
Lord, born 1788, died 1855. The youngest son 
of Henry, fifth Duke of Beaufort, he entered 
the army in 1804; was attached in 1807 to the 
Hon. Sir Arthur Paget’s embassy to Turkey; 
and the same year served on Sir Arthur Welles- 
ley’s staff in the expedition to Copenhagen. 
He acted as military secretary to the latter 
during the Peninsular War, in which he greatly 
distinguished himself at the capture of Badajoz. 
At Waterloo he lost his right arm. From 1816 
to 1819 he acted as secretary to the embassy 
at Paris, and from 1819 to 1852 as military 
secretary to the Duke of Wellington. In 1852 
he was made Master-General of the Ordnance, 
and was elevated to the House of Peers as 
Baron Raglan. On the outbreak of the Crimean 
War he received the appointment of commander 
of the forces, and remained in charge of the 
campaign till his death. See Crimean War* 

Rags arc worn or torn remnants of textile 
material. They form an article of commerce, 
woollen rags being of more value than linen 
or cotton. Silk rags are the least useful. In 
the preparation of rags for industrial purposes 
they arc first disinfected, then sorted, bleached* 
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and reduced^ to pulp. Jbrom woollen rags 
‘ shoddy ’ and other coarse materials are made. 
Linen and cotton rags were until the middle 
of the nineteenth century the only materials 
from which paper was made. For this purpose 
they have now been largely supplanted by 
esparto grass and wood-pulp; but they are 
still used for the manufacture of special kinds 
of paper, e.g. for bank-notes, &c. 

Ragstone, a sedimentary flaggy rock, so 
named from its rough fracture. It is used for 
a whetstone without oil or water for sharpen- 
ing coarse cutting tools. The term is also 
applied to certain impure limestones, such as 
the Jurassic Coral Rag and the Cretaceous 
Kentish Rag. 

Ragu'sa (Slav. Dubrovnik), a seaport of Yugo- 
slavia, in Dalmatia, on a peninsula in the Adri- 
atic, is surrounded by old walls flanked with 
towers, and has several forts. Ragusa is sup- 
posed to have been founded by (ireeks in 589 
B.c. Falling successively under the dominion 
of the Romans and the Greek emperors, it 
Anally asserted its independence, which it long 
maintained, though having to pay tribute to 
one or other of its powerful neighbours. In 
1814 it came into the possession of Austria. 
Pop. 12,000. 

Ragusa, a town of Sicily, on the River 
Ragusa; served by railway from Syracuse (70 
miles). It manufactures cottons, macaroni, 
and cheese, and has a trade in corn, wine, and 
oil. Ragusa is identifled with the ancient Ilybla 
Hercea, Pop. <10,000. 

Ragwort, or Ragweed, the popular name of 
various species of composite plants of the genus 
Senecio, found in Britain, so called from the 
ragged appearance of the leaves. The common 
ragwort {S. Jacobwa) is a perennial with golden- 
yellow flowers, growing by the side of roads and 
in pastures. It is a coarse weed, refused or dis- 
liked by horses, oxen, and sheep, but eaten by 
hogs and goats. 

Raibolini (ri-bo-le'ne), Francesco di Marco di 
Giacomo, usually called Francesco Francia, a 
famous Italian painter, engraver, medallist, and 
goldsmith, was born at Bologna about the middle 
of the fifteenth century, died 1517. He excelled 
particularly in Madonnas, and executed a number 
of admirable frescoes in the church of St. Cecilia 
at Bologna, but his most famous work is an altar- 
piece exhibiting the Madonna, St. Sebastian, &c., 
in the church of St. Giacomo Maggiore in the 
same city. Three works of his are in the 
British National Gallery. lie was also celebrated 
as a portrait-painter. Raibolini had a son, 
Giacomo, who studied under him, and acquired 
considerable celebrity. 

Raichur, a district and town of Hyderabad, 
India. The district is in the Guibarga division, 


and is traversed by the Kistna. Native food 
grains, cotton, and oil-seeds are produced. Area, 
6800 sq. miles; pop. 995,000. The town is the 
head-quarters of the district, and is the junction 
of the Madras and Great Indian Peninsula Rail- 
ways, 350 miles from Madras and 444 miles from 
Bombay. Industries include cotton-pressing, 
tanning, and distilling. Pop. 25,000. 

Raikes, Robert, British philanthropist, bom 
at Gloucester 1735, died 1811. He was pro- 
prietor of the Gloucester Journal, and originated 
the system of Sunday-schools by gathering 
together a number of street children for secular 
and religious training. 

Rail, the common name of birds belonging 
to the Rallidac, a family of the crane, &c., order 
(Gruiformes), comprehending the rails proper 
(Rallus), the coots, water-hens, and crakes. 
They are characterized by possessing a long 
bill, which is more or less curved at the tip 
and compressed at the sides, by having the 
nostrils in a membranous groove, the wings of 
moderate length, the tail short, the legs and 
toes long and slender, and the hind-toe placed on 
a level with the others. Most of the members 
of the family arc aquatic or frequent marshes; 
but some, as the crakes, frequent dry situations. 
The principal species of the genus Rallus arc 
the water-rail of Europe (H. aguatictis), about 
11 inches in length, of an olive-brown colour, 
marked with black above, and of a bluish-asli 
colour beneath, with white transverse marking! 
on the belly, much esteemed for the table; the 
Virginian rail of America {R. virginianus), some- 
what smaller than the water-rail of Europe; anc 
the king rail or freshwater marsh-hen (R 
elegans), about 20 inches long, which inhabit! 
the marshes of the southern states of America 
The land-rail, so named, is the corn-crake (Crea 
praXensis). See Corn-crake. 

Railways, British: Organization and Ad- 
ministration. — ^Before dealing with theorganiza 
tion of British railways as existing to-day, it ii 
essential to note the progress which has beer 
made in transportation by rail during the Iasi 
fifty or sixty years, and which has made sucl 
detailed organization necessary. That the pro 
gress has been rapid is apparent when it is statec 
that in 1868 the total mileage of railway track ii 
Great Britain was 20,102, and the capital sunl 
£484,536,878, whereas to-day there are 34,93] 
miles of railway track excluding sidings open fo 
traffic, which, together with rolling stock anc 
miscellaneous property, represents an imniobil 
ization of capital amounting to £1,282,490,131. 

Board of Directors. — ^The policy and admin 
istration of a British railway are vested in i 
board of directors appointed by the shareholders 
The full board of directors meets at regula 
intervals, and when required. In addition then 
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IS a number of directorial committees selected 
from the full board, whose function is to confer 
with the head of the department whose business 
appertains to the committee concerned. 

The General Manager, — ^The responsible officer 
for the executive administration is the general 
manager. Modern railways are large concerns, 
and it is not practicable for the general manager 
to supervise personally the detailed work of all 
departments, but he is recognized as the con- 
necting-link between them and the board of 
directors. 

The organization generally in force to-day 
follows much the same lines on every railway, 
and is explained by the accompanying chart. 

The general duties of the various officers can 
be more or less definitely gathered from their 
designations, but the following sets out briefly 
the functions of the more extensive departments, 
and also their relations one to the other. 

The secretary submits all matters to the board 
of directors, and is responsible for keeping a 
record of the deliberations of the board. Through 
the medium of the registrar, he is responsible for 
all stock and share work. 

The chief engineer is charged with the duty of 
seeing that existing lines and works are properly 
maintained, and with the construction of new 
works; he is also responsible for the maintenance 
of the signalling arrangements. 

The chief mechanical engineer is charged with 
the designing and construction of all classes of 
rolling stock, and with keeping it in a fit state 
of repair; he is also responsible for the pro- 
vision of the necessary locomotive power to meet 
the requirements of the traffic officers. 

The general superintendent arranges and con- 
trols all passenger and freight train services, and 
also controls wagon stock and coaching stock in 
addition to supervising a large outdoor staff 
engaged in working and handling traffic. 

The chief goods manager has for his principal 
functions the securing of goods train traffic and 
the charging for the conveyance of same. He 
is in close touch with the outside public on all 
matters relating to the carriage of traffic by 
goods trains. 

The passenger manager has functions in respect 
of traffic by passenger trains which are analogous 
to those of the chief goods manager as regards 
traffic by goods trains. 

Ministry of Transport Act, 1919. — Upon the 
outbreak of the European War in Aug., 1914, 
when military claims on transport became more 
imperative than commercial, the railways were 
taken over and placed under the control of the 
Government, and remained so until Aug., 1921. 
This was purely a war measure, as the railways 
continued to be worked by the companies, the 
control being exercised through a committee con- 
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• In the case of Station-masters at small stations where the traffic does not justify separate representatives for the General Superintendent*s, Chief Goods Manager’s, 
i Passenger Manager’s departments, the Station-master does the work jointly and reports to vvhichever department the matter refers. 

All the above departments are capable of further division, but this detail has been suppressed to keep the chart within reasonable dimensions. 
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sisting of the general managers of the principal 
companies; aiKi during the period of control the 
1913 net revenue of the companies was guaranteed 
by the Government. 

In Aug., 1919, the Ministry of Transport Act 
was passed. The purposes of this Act were to 
extend the period of Government control to cover 
the transition period from war to peace con- 
ditions, to improve the means and facilities for 
transport, and to afford time for the consideration 
and formulation of the future policy to be followed 
in regard to the working of railways. Practically 
the whole of the powers which had been vested 
in the Hoard of Trade were transferred to the 
Ministry of Transport, and, in addition, wide 
powers were conferred on the Minister apper- 
taining to the control and general working of the 
railways. Amongst these may be mentioned the 
power to purchase privately - owned railway 
wagons, and also the regular rendering to the 
Ministry of elaborate statistical information. 
Mention should also be made of the setting 
up of the Rates Advisory Committee for the 
purpose of assisting the Minister to deal with all 
questions affecting the revision of rates and 
charges. 

The Government control of railways ceased on 
15th Aug., 1921, and with the expiration of the 
1919 Act the railways reverted to their pre-war 


condition. It was, however, very evident that, 
with the improved conditions of service and 
increases in rates of pay which had been granted 
during the period of control, and without corre- 
sponding increase in rates and charges, some re- 
organization of the railways was inevitable to 
restore their former financial stability, and the 
Railways Act of 1921 was introduced with this 
object in view. Broadly, the Act may be divided 
under the following salient heads from a re- 
organization point of view: (a) The grouping of 
the railway systems of Great Britain, (b) The 
establishment of a Rates Tribunal with new 
machinery for fixing and adjusting rates, fares, 
and charges, with a view to the securing of a 
standard minimum revenue for all companies, 
(c) Setting up of new machinery for the adjust- 
ment of questions relating to rates of pay, hours 
of duty, and other conditions of service of railway 
employees. In addition, the Act sets out the 
basis of settlement of the companies’ claims 
against the Government for compensation, and 
also confers on the Minister certain powers with 
regard to the working of railways. 

Dealing with the above three heads seriatim: 
(a) provides for the railway systems of Great 
Britain being amalgamated into four main groups, 
particulars of the constituent companies of which 
arc given below; 


Group. 

Route 

Mileage. 

I'rack 

Mileage. 

Capital. { 

£. I 

Southern . . 

L953 

3,894 

152,594,997 

Name of new company— Southern 


Western . . 

3,25K 


135,993,422 1 

Name of new company — Great Western 


North-Western, 'I 
Midland, and > 
West Scottish ) 

6,612 

12,914 

527,234,1.54 ! 

1 1 

Name of new company — London, Midland, & Scottish 

North-Eastern, d 
Eastern, and > 
East Scottish f 

6,313 

11,285 

338 , 81 ) 0,432 


Name of new company — London & North-Eastern 


Constituent Companies. 


L. & S.W. 

L.li. & S.C. 

Soulii-Kastem. 

I 1..C. &D. 

I S.K. & C. Railway Companies’ j 

V Manapmji Committee. j 

“ - '“I 

/•O.W. 

Barrv. 

Cambrian. 

Cardiff Railway Company. 

' Rhymney. 

Taff Vale. 1 

Alexandra (Newport and South 
Wales) Docks and Railway 1 

V Company. 1 


I'D. &N.W. 
Midland. 

L. & Y. 
North Staffs. 
Furness. 
Caledonian. 
G. & S.W. 
^Highland. 



/N.E. 

G.C. 

G.E. 

G. N. 

H. & B. 
N.B. 

VG. N. of S. 
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IS a number of directorial committees selected 
from the full board, whose function is to confer 
with the head of the department whose business 
appertains to the committee concerned. 

TJie General Manager, — The responsible officer 
for the executive administration is the general 
manager. Modern railways are large concerns, 
and it is not practicable for the general manager 
to supervise personally the detailed work of all 
departments, but he is recognized as the con- 
necting-link between them and the board of 
directors. 

The organization generally in force to-day 
follows much the same lines on every railway, 
and is explained by the accompanying chart. 

The general duties of the various officers can 
be more or less definitely gathered from their 
designations, but the following sets out briefly 
the functions of the more extensive departments, 
and also their relations one to the other. 

The secretary submits all matters to the board 
of directors, and is responsible for keeping a 
record of the deliberations of the board. Through 
the medium of the registrar, he is responsible for 
all stock and share work. 

The chief engineer is charged with the duty of 
seeing that existing lines and works are properly 
maintained, and with the construction of new 
works; he is also responsible for the maintenance 
of the signalling arrangements. 

The chief mechanical engineer is charged with 
the designing and construction of all classes of 
rolling stock, and with keeping it in a fit state 
of repair; he is also responsible for the pro- 
vision of the necessary locomotive power to meet 
the requirements of the traffic officers. 

The general superintendent arranges and con- 
trols all passenger and freight train services, and 
also controls wagon stock and coaching stock in 
addition to supervising a large outdoor staff 
engaged in working and handling traffic. 

The chief goods manager has for his principal 
functions the securing of goods train traffic and 
the charging for the conveyance of same. He 
is in close touch with the outside public on all 
matters relating to the carriage of traffic by 
goods trains. 

The passenger manager has functions in respect 
of traffic by passenger trains which are analogous 
to those of the chief goods manager as regards 
traffic by goods trains. 

Ministry of Transport Act, 1919, — Upon the 
outbreak of the European War in Aug., 1914, 
when military claims on transport became more 
imperative than commercial, the railways were 
taken over and placed under the control of the 
Government, and remained so until Aug., 1921. 
This was purely a war measure, as the railways 
continued to be worked by the companies, the 
control being exercised through a committee con- 
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• In the case of Station-masters at small stations where the traffic does not justify separate representatives for the General Superintendent’s, Chief Goods Manager’s, 
and Passenger Manager’s departments, the Station-master does the work jointly and reports to whichever department the matter refers. 

All the above departments are capable of further division, but this detail has been suppressed to keep the chart within reasonable dimensions. 
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sisting of the general managers of the principal 
companies; and durthg the period of control the 

1918 net revenue of the companies was guaranteed 
by the Government. 

In Aug., 1919, the Ministry of Transport Act 
was passed. The purposes of this Act were to 
extend the period of Government control to cover 
the transition period from war to peace con- 
ditions, to improve the means and facilities for 
transport, and to afford time for the consideration 
and formulation of the future policy to be followed 
in regard to the working of railways. Practically 
the whole of the powers which had been vested 
in the Board of Trade were transferred to the 
Ministry of Transport, and, in addition, wide 
powers were conferred on the Minister apper- 
taining to the control and general working of the 
railways. Amongst these may be mentioned the 
power to purchase privately - owned railway 
wagons, and also the regular rendering to the 
Ministry of elaborate statistical information. 
Mention should also be made of the setting 
up of the Rates Advisory Committee for the 
purpose of assisting the Minister to deal with all 
questions affecting the revision of rates and 
charges. 

The Government control of railways ceased on 
15th Aug., 1921, and with the expiration of the 

1919 Act the railways reverted to their pre-war 


condition. It was, however, very evident that, 
with the improved conditions of service and 
increases in rates of pay which had been granted 
during the period of control, and without corre- 
sponding increase in rates and charges, some re- 
organization of the railways was inevitable to 
restore their former financial stability, and the 
Railways Act of 1921 was introduced with this 
object in view. Broadly, the Act may be divided 
under the following salient heads from a re- 
organization point of view: (a) The grouping of 
the railway systems of Great Britain. (6) The 
establishment of a Rates Tribunal with new 
machinery for fixing and adjusting rates, fares, 
and charges, with a view to the securing of a 
standard minimum revenue for all companies, 
(c) Setting up of new machinery for the adjust- 
ment of questions relating to rates of pay, hours 
of duty, and other conditions of service of railway 
employees. In addition, the Act sets out the 
basis of settlement of the companies’ claims 
against the Government for compensation, and 
also confers on the Minister certain powers with 
regard to the working of railways. 

Dealing with the above three heads seriatimi 
(a) provides for the railway systems of Great 
Britain being amalgamated into four main groups, 
particulars of the constituent companies of which 
are given below: 


Group. 

Route 

Mileage. 

Track 

Mileage. 

Capital. 1 

£. ; 

Constituent Companies. 

Southern . . 

1.953 

3.894 

152,594,997 

■ ' ■ ■■ i 

"L. &S.W. 1 

L.B. & S.C. j 

Name of new compa'iy~ Southern 


South-Eastern. ) 

L.C. & D. 1 





S.E. & C. Railway Companies' | 
. Managing Committee. j 

Western . . 

.1.258 

5.597 

135.993,422 1 

t 

fG.W. 

Barry. 

Cambrian. 

Cardiff Railway Company. 

Name of new company — Great Western 


Rhymney. 

Talf Vale. 





Alexandra (Newport and South 
Wales) Docks and Railway 

V Companv. 

North-Western 'j 
Midland, and > 
West Scottish j 



1 


6,612 

12,014 

! 527.234.154 J 

1 1 

fL. &N.W. 

Midland. 

L.&Y. 

Name of new company — London, Midland, & Scottish . . • • I 

North Staffs. 

Furness. 





Caledonian. 

G. & S.W. 





^Highland. 

North-Eastern, 
Eastern, and > 
East Scottish J 




fN-E- 

6 , 3*3 

1 1 ,285 

338,890,432 


G.C. 




G.E. 

Name of new company- — London & North-Eastern . . . • 

G.N. 





H. & B. 

N.B. 





Lg. N. ofS. 
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Territory Served: Southern Railway, — The 
counties south of the Thames extending west- 
ward to Cornwall and Devon. Great Western 
Railway, — South-western counties; also large 
portion of South Wales. Extends to N orth Wales 
and Cheshire. London, Midland, cC? Scottish 
Raihvay , — Practically the whole of the Midlands, 
North Wales, and north-western counties of 
England; also Western and Northern Scotland. 
London db North-Eastern Railway, — Eastern, mid- 
land, and north-eastern counties of England; 
also Eastern and Northern Scotland. 

{b) The Act provides for the establishment of 
a Rates Tribunal consisting of three permanent 
members, one an experienced lawyer, another 
versed in commercial affairs, and the third one 
versed in railway matters, who will be an over- 
riding authority in respect of railway rates and 
charges. In addition, provision is made for the 
formation of two panels. One consists of thirty- 
six persons, twenty-two of whom will be repre- 
sentative of trading interests, twelve represen- 
tative of the interests of labour, and two repre- 
sentatives of agricultural and horticultural in- 
terests. This is known as the ‘ general panel 
The other panel, known as the * railway panel 
consists of twelve members, eleven being nomi- 
nated by the Minister of Transport after con- 
sultation with the Railway Companies’ Associa- 
tion, and the remaining member, who is nomi- 
nated by the Minister of Transport, will represent 
concerns which are not parties to the Railway 
Companies’ Association. 

(c) Provides for the establishment on each 
railway company of one or more councils con- 
sisting of representatives of the railway company 
and representatives of the men. It is also laid 
down that all questions relating to rates of pay, 
hours of duty, or other conditions of service of 
employees, shall, in default of agreement between 
the railway companies and railway trades unions, 
be referred to the Central Wages Board or, on 
appeal, to the National Wages Board. 

Railways, Electrification of. By this phrase 
is usually meant the substitution of electric 
power for steam power as the propulsive force 
on railways. Few railways have been built 
to use electric power from the day they were 
opened. 

The electric drive is applied on three distinct 
systems, the ‘ direct-current system ’, the ‘ single- 
phase system ’, and the ‘ three-phase system ’. 

In the direct • current system the electric 
motors on the trains are worked with direct- 
current electricity; in the second, with single- 
phase alternating current; and in the third, 
with three-phase alternating current. 

Electric power is generated at large central 
power-stations from coal or from water power. 
The electrical energy leaves the power-station 


by transmission lines as high-tension single* 
phase, or three-phase, alternating current. The 
electrical pressure at which these transmission 
lines are worked is often very high, and ranges 
from 5(K)0 volts to 150,000 volts. The electrical 
energy at this pressure is transformed by means of 
‘ transformers ’ to a lower pressure. If the railway 
is a single-phase or three-phase one, the electrical 
energy, at the lower pressure at which it is 
delivered by the transformers, goes straight to 
the track conductors and thence to the train 
motors. If the railway is a direct-current one, 
the low-pressure alternating current is converted 
in a machine called a ‘ rotary converter * into 
direct-current, the form in which the electrical 
energy can be used by the direct-current motors. 

The current is . upplied to the trains by one 
of two systems — the ‘ overhead system ’ or the 
‘ third-rail system ’. 

On the overheiid system an electric wire is 
run above each of the railway tracks, much 
as the tramway wire runs over the tramway 
tracks on street tramways. Some of the rail- 
way carriages are fitted with collecting devices 
called ‘ pantographs ’, which make contact with 
the overhead ‘ live wire ’, and current passes via 
these pantographs from the live wire to the 
electric motors on the train. The circuit is 
completed by the railway track rails. These 
rails are connected together with thick copper 
conductors at each joint, and are thus made 
electrically continuous. The current, after going 
through the motors, comes back by this return 
circuit. The return circuit is always in the 
neighbourhood cf earth potential, and is con- 
sequently not dangerous to touch. This system 
is used both for direct- and for alternating- 
current railways. If the three-phase system 
is used, there must Ixi two separate overhead 
wires over each track. 

The other method is the third-rail system. 
A third-rail is run alongside the two railway 
running rails, and is supported on electrical 
insulators. 

This rail — ^the conductor rail — is at a high 
potential relative to earth, and forms the posi- 
tive conductor of the circuit. The negative 
conductor is, as before, the bonded running 
rails. A collector shoe is attached to the car- 
riages, instead of a pantograph, and runs along 
the surface of the third-rail. The collector 
shoe is connected to the positive terminal of 
the motor, and the negative terminal of the motor 
is connected to the bonded running rails, and the 
circuit through the motor is thus completed. 
This system is used exclusively for direct-current 
lines. The overhead - wire system is used in 
England on the London, Brighton, & South 
Coast Railway, the North-Eastern Railway, and 
the Heysharn-Morecarnlxj Railway; the third-rail 
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system is used by the Underground Electric Rail- 
ways of London, the Liverpool & Southport 
line, the North-Eastern Railway Company, the 
London & South-Western Railway Company, 
and the London & North-Western Railway 
Company. 

The electrical pressures of the overhead wire 
vary from about GOOD volts on the London, 
Brighton, & South Coast Railway to about 
15,000 volts on Continental and United States 
railways. The electrical pressure of the third- 
rail is usually about 800 volts, but third-rails 


The electrification of a line obviously costs 
a large sum of money. How is this justified? 
Its justification depends on the following factors, 
among others; 

1. Broadly speaking, to haul a given train 
at a given speed, half the coal which a steam 
engine requires is suilicient if the train is hauled 
electricall^^ 

2. The cost of repairs and renewals is very 
much less on an electric railway, because the 
electric locomotives or motor-coaches (the most 
expensive items to maintain) have only electric 


• SOO VOLT CONDUCTORS 


B CONTACT WIRE 



Diagrammatic Lay-out of 1500- volt Direct-current Electric Railway 


of 2400 volts have been tried in America. A 
1500 -volt third - rail has been tried on the 
Lancashire & Yorkshire Railw’ay, apparently 
with success. The highest pressures of over- 
head wires, when used for direct current, are 
about 5000 volts. 

The trains may be driven in many ways. The 
motors may be placed to drive the axles of alter- 
nate carriages, and designed so that the motors 
on the ‘ motor-coach ’ are sufiiciently powerful 
to drive the coach itself, plus one trailer-coach. 
This arrangement is called the ‘ multiple-unit 
system The motors are connected so that 
they can be controlled from either end of the 
combined unit. The driver has a handle like 
an ordinary tramway - driver’s handle. Two, 
three, four, or five of these ‘ units ’ may be 
coupled together, and a four, six, eight, ten, &c. 
coach-train formed. The wiring is arranged so 
that this combined train can be driven from 
either end. This system has great advantages 
where a heavy suburban traffic is run, as it 
reduces shunting operations at the busy termini. 

The other system of haulage is by electric loco- 
motives. The largest steam locomotives which 
exist in Great Britain have a capacity of from 
1000 to 1500 h.p., whereas electric locomotives 
can be built for a capacity of 5000 h.p. 


motors and electrical apparatus, which do not 
very easily go wrong; the boiler alone of the steam 
locomotive is very expensive to maintain. Before 
the European War the cost of maintaining an 
electric locomotive w'as about £00 to £40 per 
annum, whereas the cost of maintaining a steam 
engine of the ‘ Atlantic ’ type was about £500 
per annum. 

3. The hauling power of the electric locomo- 
tive is much greater than that of the steam one. 

4. The electric locomotive and also the motor- 
coach are always ready for work, and do not 
require attention when they are not being used. 

These and other economies often make the 
cost of running a train a mile electrically about 
one-third to one-half of the cost of running the 
same train a mile by steam. See Electric Trac- 
Hon, — Bibliography; E. Wilson and F. Lydall, 
Electrical Traction; E. P. Burch, Electric Traction 
for Raihvay Trains; H. F. Parshall and H. M. 
Hobart, Electric Raihvay Engineering; A. T. 
Dover, Electric Traction; Railway Mechanical 
Engineering (The Gresham Publishing Co.) 

Rainbow, a bow, or an arc of a circle, con- 
sisting of all the prismatic colours, formed by 
the refraction and reflection of rays of light from 
drops of rain or vapour appearing in the part of 
the heavens opposite to the sun. When the sun 
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is at the horizon, the rainbow is a semicircle, overlying it, as dark heat, some of the radiation 


When perfect, the rainbow presents the appear- 
ance of two concentric arches; the inner being 
called the primary^ and the outer the secondary 
rainbow. Each is formed of the colours of the 
solar spectrum, but the colours are arranged in 
the reversed order, the red forming the exterior 
ring of the primary bow, and the interior of the 
secondary. The primary bow is formed by the 
sun’s rays entering the upper part of the falling 
drops of rain, and undergoing two refractions 
and one reflection; and the secondary, by the 
sun’s rays entering the under part of the drops, 
and undergoing two refractions and two reflec- 
tions. Hence, the colours of the secondary bow 
are fainter than those of the primary. The 
common centre of the two bows is exactly 
opposite to the sun, and they have radii of 
about 41° and 52°. Rainbows are sometimes 
produced by the sun’s rays shining on the 
spray of cascades, fountains, &c., and then a 
whole circle can frequently be seen. A broken 
rainbow is generally due to the field not l)eing 
filled with falling rain, but it will also result 
from the sun being invisible from part of the 
field, its rays being intercepted by cloud. The 
moon sometimes forms a bow or arch of light, 
more faint than that formed by the sun, and 
called a lunar rainbow. A spurious or super- 
numerary rainbow is a bow seen in connection 
with a fine rainbow, lying close inside the 
violet of the primary bow, or outside that of 
the secondary one. Its colours are fainter and 
more impure the farther they proceed from the 
principal bow, and finally merge into the dif- 
fused white light inside the primary bow, and 
outside the secondary. 

Rainfall is one of the processes in a constant 
cycle of changes whereby the water with which 
our globe’s exterior is provided is alternately 
suspended in the air, and returned to the oceans 
and land surface. The heat of the sun is instru- 
mental in evaporating it from the liquid form 
and adding it as aqueous vajjour to the atmos- 
phere, and there are various factors which 
operate to effect its condensation as cloud and 
rain. It may happen, but not very commonly, 
that a mass of air may be cooled by coming 
into contact with a ground surface colder than 
itself, or that a stationary mass of air may be 
cooled by radiation, and in either case some of 
the moisture be condensed and fall as rain. In 
by far the greater number of cases, however, the 
cause of rain is an upward motion of the air. 
As a general rule the air temperature diminishes 
with altitude above the earth’s surface. This is 
so in the first place because the sun’s direct rays 
have little heating effect on the air. They 
travel through it, but are absorbed by and 
warm the earth, which then returns to the air 


received. But if a mass of air ascends, it is 
cooled, even irrespective of the fact that it 
meets with colder air above. As it rises the 
I)rcssure on it falls, since pressure necessarily 
diminishes with height in the atmosphere. Con- 
sequently it expands, and when a gas expands 
it thereby falls in temperature. 

There may be distinguished three ways in 
which air is caused to ascend, with resultant 
cooling and possibly rainfall. These are de- 
scribed as (1) convectional, (2) cyclonic, (3) 
orographical. Convectional rainfall is produced 
by a mass of air near the earth’s surface being 
raised by the effect of the sun’s heat to a tem- 
perature higher than the surrounding air. At 
this place there will be formed a steep tem- 
perature gradient in the vertical direction, with 
consequent instability, and an upward current 
of air will be originated. If the action is intense, 
there may be not only rain but considerable 
electrical disturbance and thunderstorm. This, 
of course, happens mainly in summer-time. 
Cyclonic rain is more frequent in the British 
Isles in winter, and is due to the cyclonic depres- 
sions which pass near the islands from the 
Atlantic. The rain occurs mostly at no great 
relative distance from the centre of the depres- 
sion, and the condensation is largely a result 
of the upward movement of the air which 
always takes place in the central part of a 
low-pressure system. Orographical rainfall, as 
the name implies, is caused by the action of 
mountains. On the windward side of a moun- 
tain the approaching wind is deflected upwards, 
and, under the requisite conditions of humidity 
and temperature, cloud or rain is produced. 
This action will frequently be seen when the 
mountain-side is enveloped by cloud down to 
a particular level. The cloud will be observed 
to be all the time rising up the mountain-side, 
yet its lower border remains at the same posi- 
tion, cloud being continually formed in the 
place of that which travels upward. Or again, 
the cloud may be formed just at the top level, 
and appear as a cap to the mountain summit 
(e.g. ‘table-cloth’ on Table Mountain). The 
prevalence of orographical rainfall is illustrated 
by the high rainfall of our western mountainous 
districts, where the moisture of the predominant 
westerly winds is deposited, compared with the 
lower rainfall of the more level eastern districts. 
A case essentially resembling orographical rain- 
fall occurs frequently when a warm and moisture- 
laden wind meets a colder current. The warm 
air naturally tends to rise over the colder, which 
passes beneath, or ‘ undercuts ’ it. Owing to the 
ascent the warm air expands and discharges its 
moisture. The cold wind thus plays the same part 
as did the mountain in the previous case. It has 
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been mentioned tha*^ cyclonic rains occur here 
mainly in the winter. In the spring months 
cyclonic depressions are less frequent, and the 
weather becomes drier. With the summer the 
rainfall increases, owing to the frequence of 
convectional rains. There is again a drier 
period about September, because the sun’s 
power of causing convectional rain has dimin- 
ished, and the cyclones have not resumed their 
winter prevalence. The mixing of masses of 
warm and cold air is sometimes given as a 
cause of rain. It is possible for two such masses, 
each above its dew-point, to form a combination 
which would be below its dew-point, and there- 
fore deposit some moisture. But the amount 
would be extremely small, so that, while such 
action may occasionally take place, this is of 
little importance as a factor in rainfall pro- 
duction. Sec Climate^ Meteorology. 

Under different conditions raindrops vary in 
diameter from about iJ^jth to about |th of an 
inch. It has been shown that drops larger than 
the latter size cannot exist, as they break up into 
smaller drops. Even drops of this size do not 
fall, but remain suspended, if placed in a current 
travelling upward at the rate of about 25 feet 
per second. Such an upward velocity in the 
atmosphere seldom occurs, but smaller drops 
would be prevented from falling by a slower 
ascending current. No doubt rain is often formed 
and is in this way prevented from reaching the 
earth. In other cases rain wliich has fallen some 
distance may pass into a drier stratum and be 
again evaporated before completing its descent. 

The descent to the ocean of the water which 
results from rainfall, in the form of rivers and 
streams traversing the land surface, means the 
liberation of a large amount of energy which may 
to a considerable extent be drawn upon for useful 
purposes. The energy of running water has long 
been utilized directly by means of water-wheels 
for driving machinery in mills, &c. It is now 
being made use of, and will doubtless be much 
more used in the future, as a source of electrical 
energy. This can be conveniently transmitted as 
such over great distances, and made available 
for mechanical and other purposes where it may 
be required. The original source of this energy 
is of course to be found in the action of the 
sun’s heat, which had the effect of lifting all 
this water against the earth’s gravitation from 
the ocean or land surface into the atmosphere. 

The presence or absence of vegetation may pas- 
sibly have considerable influence on the rainfall 
of a district. Land devoid of vegetation readily 
absorbs the solar radiation. The air in contact 
with it also becomes heated, with the result of 
increasing its capacity for containing moisture, 
and thereby lessening precipitation. On the 
other hand, land covered with an abundant 
Voi. IX. 


vegetation has its soil kept cool, and thus assists 
in condensation. The influence of forests on 
rainfall is still a matter of dispute, but on the 
whole it seems certain that forests increase the 
precipitation of a district. The proximity of 
warm ocean currents tends to increase, and that 
of cold currents to decrease, rainfall. Although 
more rain falls within the tropics in a year, yet 
the number of rainy days is less than in tem- 
perate climes. Thus in an average year there 
are 80 rainy days in the tropics, in the tem- 
perate zones about 160. Cherrapunji, in the 
Khasia Hills of Assam, with an average of 
426 inches in the year, is one of the rainiest 
stations on the globe. It is stated that on some 
mountains in the Hawaiian Islands this average 
is even exceeded. Maps showing rainfall are 
given under Australia^ England, Geography, 
India, Ireland, &c. — Bibliography: M. Salter, 
Rainfall of the British Isles; British Rainfall 
(Meteorological Office). 

Rain-gauge, an instrument for measuring 
rainfall. Rainfall is estimated by the depth to 



Rain-gauge and Measuring-glass 


which a level surface would be covered by the 
water which falls upon it, supposing that none 
flows away or is evaporated. If the fall were 
uniform over a certain area, the size of that 
area would obviously be of no moment, as the 
depth of water would be everyw^here the same. 
The simplest kind of rain-gauge would be a 
cylindrical vessel or jar, and the rainfall could 
be measured by merely inserting a graduated 
stick vertically into it, and reading off the depth 
of the contained liquid. But in practice it is 
necessary to adopt precautions against evapora- 
tion, and also means to evaluate more accurately 
the amount of water collected. In its ordinary 
form the rain-gauge has a removable conical 
funnel which collects the rain. Beneath is a 
cylindrical vessel firmly fixed in the ground. 
Inside this vessel is placed a can or bottle as 
receiver. The funnel terminates in a narrow 
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tube down which the collected rain flows into 
the receiver. Every twenty-four hours, if 
daily records are made, the funnel is removed, 
the receiver taken out, the water poured from 
it into a graduated measuring-glass, and the 
exact quantity noted. 

The type of rain-gauge most commonly used 
has a funnel of 5 inches diameter, but at fully 
equipped observatories 8-inch gauges are gener- 
ally employed. It will be understood that each 
size of gauge collects a definite volume of water 
for any specified rainfall, e.g. a rainfall of •!() 
inch. In this country it has been usual to 
estimate rainfall in inches, registering to two 
decimals of an inch. Now the metric units are 
largely adopted officially, and the rainfall re- 
corded in millimetres and tenths. 

Rain-gauges are constructed generally of 
copper, which is almost the only metal capable 
of withstanding satisfactorily the deteriorating 
'iffects of town air, but where the air is purer 
galvanized iron or zinc may be used. 

Self-recording rain-gauges are of advantage as 
giving a continuous record of the rainfall, show- 
ing the amount of the fall for each hour or shorter 
period. 

Rain Tree {Pithecolobium saman), a legumin- 
ous tree of tropical America, now largely planted 
in India for the shade it furnishes, and because 
it flourishes in barren salt-impregnated soils, as 
well as for its sweet pulpy pods, which are 
greedily eaten by cattle. Another species, P. 
dulce, has also been introduced into India, its 
pods also being edible. 

Rainy Lake, or R^n6 Lake, a body of water 
forming part of the boundary between Minnesota 
and Canada. It is about 50 miles long, and of 
irregular breadth; receives the waters of numer- 
ous small lakes from the east and north-east, 
and empties itself by Rainy River, about 90 
miles long, into the Lake of the Woods. 

Raipur (ri-p6r'), a district and town in the 
Chhattisgarh division of the Central Provinces, 
India. The district occupies the upper basin 
of the Mahanadi, by which and by the Seonath 
it is traversed. The trunk line of the Bengal- 
Nagpur Railway passes through and has a 
length of 60 miles within the district, with 
two branches from the chief town. Rice is the 
staple crop. Area, 0780 sq. miles; pop. 1,250,000. 
The town is the head-quarters of the district and 
also of the division, and has a flourishing trade 
in lac, cloth, gold and silver, cotton, and grain. 
Pop. 35-36,000. 

Raisins, the dried fruit of various species of 
vines, comparatively rich in sugar. They are 
dried by natural or artificial heat. The natural 
and best method of drying is by cutting the 
stalks bearing the finest grapes half through 
when ripe, and allowing them to shrink and 
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dry on the vine by the heat of the sun. Another 
method consists in plucking the grapes from the 
stalks, drying them, and dipping them in a boil- 
ing lye of wood-ashes and quicklime, after which 
they are exposed to the sun upon hurdles of 
basket-work. Those dried by the first method 
are called raisins of the sun or sun-raisins, 
muscatels, or blooms; those by the second, 
leocias. The inferior sorts of grapes are dried 
in ovens. Raisins are produced in large quan- 
tities in the south of Europe, Egypt, Asia 
Minor, California, &;c. Those known as Malagas, 
Alicantes, Valencias, and Denias are well-known 
Spanish qualities. A kind without seeds, from 
Turkey, is called sultanas. The Corinthian raisin, 
or currant, is obtained from a small variety of 
grape peculiar to the Greek islands. A variety 
is exported from Australia. 

Rajah, or R&j& (Skt. rajan, king; Lat. rea;), 
in India, originally a title which belonged to 
those princes of Hindu race who, either as 
independent rulers or as feudatories, governed 
a territory; subsequently, a title given by the 
native Governments, and in later times by the 
British Government, to Hindus of rank. It is 
now not infrequently assumed by the zemindars 
or landholders, the title MahArdjah (great rajah) 
being in our days generally reserved to the more 
or less powerful native princes. The feminine 
title is ranee, 

Rajptit. The Rajpdts or Kshattriyas (Chat- 
tries) are, as being the fighting class, second in 
order of importance in the Hindu caste system, 
in which the Brahmans or priests hold the first 
place. The origin of the Rajpiits is vague, but 
their history goes back to the b.c. period of our 
era, when India was overrun by hordes of fair- 
skinned Aryans from the north-west. The 
original inhabitants of India were what are 
now known as Dravidians, and were stunted 
men of dark colour and flat features; they are 
found now only among some of the jungle 
tribes of Central and Southern India. These 
aboriginal Dravidians were conquered by the 
Aryans, who took their country and sat down 
to enjoy themselves. In the natural course of 
events the aborigines became the hewers of 
wood and drawers of water of our own Biblical 
story, while the conquering Aryans evolved 
themselves into three essential classes: (1) 
priests (Brahmans); (2) warriors and adminis- 
trators (Kshattriyas); (3) traders, money- 
lenders, and agriculturists, putting the rightful 
owners of the soil into a further class as servants 
and slaves. The kings and princes required 
guards and soldiers for their protection, and 
these they naturally chose from their friends 
and relations; thus arose the name Kshattriya 
— ‘ those connected with royalty ’ — or Rajpfit— 

‘ those of royal descent ’• 
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In those far-off days it was considered advis- 
able for ministers of state, both civil and military, 
to have a long pedigree, so the Kshattriyas in- 
vented a genealogy, one division fixing on the 
sun as their ancestor, while the second division 
had to be content with the moon. In course of 
time these main divisions broke up into various 
clans, of which thirty-six claimed to be of royal 
origin. Many of these clans exist to the present 
day, and are known as the royal races of Rajpdts. 
However much one may be inclined to disbelieve 
the mythical origin of the Kajpiit, it is quite 
evident that he is of very ancient lineage, and, 
as a class, the Rajpdts insist on this, one of their 
prevailing characteristics being pride of race and 
family. In earlier days the Rajpdts formed — 
and to a certain extent still form — a military 
aristocracy of a feudal character; they are brave 
and chivalrous, keenly sensitive to an affront, 
and very jealous of the honour of their women. 
They are frugal in their manner of living, though 
excessively extravagant on such occasions as a 
marriage in the family. In religious beliefs they 
are second only to the priestly Brahmans, and 
arc therefore very high-caste Hindus. Beef is 
abhorrent to them, and they eat very little 
meat of any kind. Their food must be cooked 
personally or by a Brahman, and they are very 
particular about ceremonial purity. 

Generally speaking, the Rajpdts of Rdjput^na 
rank higher than, and are looked up to by, those 
from other parts of the eountry. In Rdjputdna, 
where Rajpdts have lived in a practically inde- 
pendent state for centuries, the blood is purer, 
while in other parts of India the race has 
apparently multiplied to a far greater extent 
than is warranted by the birth-rate. Rajputs 
enlist in considerable numbers in the Indian 
army, both in the cavalry and infantry, and 
there are seven regiments entirely composed of 
them. Like other Hindus, the Rajpilts burn 
their dead, and at one time practised female 
infanticide and suttee (widow - burning). See 
Rdjputdna. 

Rdjputdna, an agency of India comprising 
twenty native states and chieftainships as 
follows: 


Alwar. 

Bikaner. 

Bharatpur (Bhurtpore). 
Banswara. 

Bundi (Boondee). 
Dholpur. 

Dungarpur. 

Jodhpur. 

Jaisalmer. 

Jaipur. 


Thale.var. 

Koiah. 

l^rauli. 

Kishangarh. 

Lawa. 

Partabgarh. 

Sirohi. 

Shapura. 

Tonk. 

Udaipur. 


The principal states are treated separately. 

Area, <&c , — ^The total area, excluding the 
enclave Ajmer (q.v.), which is entirely a British 
province, is 128,897 sq. miles; pop. (1921), 
9,857,020 (or 76 per square mile). 


Towns, — Jaipur, Alwar, Bikaner, Udaipur, 
Bharatpur, Tonk, and Kotah, all state capitals. 

Physiography , — RajputAna is traversed from 
south-west to north-east by the ArAvalli Hills 
(Mount Abu, 5650 feet), which divide it into 
two zones. The north-western zone is sandy, 
ill-watered, and barren, excepting in the limited 
submontane area and towards the extreme north- 
east, near Delhi, where the Great Desert, which 
forms the RAjputana-Sind frontier, improves 
somewhat in conditions of fertility. Parallel 
ridges of sandhills cover the wastes, and there 
is only one river of any significance, the Luni, 
which has a course of 200 miles. The higher 
and more pleasant regions of the south-east 
comprise the second zone, where there is an 
abundant water-supply from an extensive river- 
system, and where woodlands are extensive. 
There are many artificial but no natural fresh- 
water lakes. 

Social Conditions , — The principal language 
is Rajasthani, which is divided into about 
sixteen chief dialects and forms the everyday 
tongue of 75 per cent of the people. Hindus 
predominate, with Mahommedans second, and 
Jains third. The ruling family of Tonk are 
Pathan Mahommedans. 97 per cent of the 
Muslims are Sunni, 2 per cent Shiite, and the 
rest Wahabi. 

Communications , — ^Therc are 630 miles of road- 
ways in RAjputdna, 307 miles of which are 
metalled. The Government of India operates 
the oldest and most important railway line, 
RAjput^na-Malwa, which has a length of 720 
miles within the state. The Indian Midland 
section of the Great Indian Peninsula Railway 
betw'een Agra and Gwalior (19 miles through 
Dholpur state) is also Government controlled. 
Among the lines belonging to the native states 
are: the Jodhpur - Bikaner line (700 miles), 
starting from Marwar Junction on the R^jpu- 
tAna-Malwa system and running into branches 
at the Luni River; the Udaipur-Chitor (67 
miles); the last 29 miles of the Bina-Guna- 
Baran line: and a metre-gauge line between 
Jaipur town and Sawai Madhopur via Nawai 
(73 miles). 

Production , — Agriculture is the staple industry. 
Among crops are native food grains (including 
maize), cotton, rice (in certain districts), wheat, 
indigo, sugar-cane, poppy (for opium), tobacco, 
and oil-seeds (including mustard, castor, rape, 
and Mnseed), Fruits include the peach, tamarind, 
orange, guava, apricot, mango, and pomegranate. 
Ordinary household vegetables are also exten- 
sively produced. Big Game , — Lions existed in 
large numbers until quite recently, but have 
now been extirpated. Tigers, however, are 
plentiful, especially in the ArAvallis; leopards 
are common, and sloth bears exist in the south- 
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east. Where both tiger and bear are found order that the queen might pass. In 1584 he 


there are also large numbers of deer. Antelope 
and gazelles frequent the plains, and much 
small game is abundant. 

GovemmenL — ^I’hrce Residents (Mewar, Jaipur, 
and West Rajput^na) and three Political Agents 
aie subordinate to the Political Agent at Abu, 
who represents the Indian Government, and the 
central authority is in the hands of the ruling 
prince or chief, Rajputdna is, of course, in 
political relations with the Indian Govern- 
ment. 

Rdjsh^hi, a division and district of Eastern 
Bengal, India. The division comprises the 
districts of Bogra, Dindjpur, Jalpaiguri, M^lda, 
Pabna, R^jshdhi, and Rangpur. Area, 18,000 
sq. miles; pop. 10,200,000 (or 527 per square 
mile). The district has an area of 2590 sq. 
miles, and a population of 1,400,000. It slopes 
generally from west to east, and is traversed 
from north to south by the Eastern Bengal 
State Railway. Jute, rice, pulses, and silk are 
sent to Calcutta; rice is the staple crop, and 
true hemp (Cannabis saliva) is cultivated under 
Government control. The district is the un- 
healthiest, malaria-stricken region of Eastern 
Bengal. Rampur-Boalia is the head-quarters, 
and Nator the only other town of importance. 
The people are mainly Mahommedans, speaking 
the Northern Bengali dialect, Hindus being 
second in numerical strength. 

Rakoczy (ril-ko^tsi), or Ragotsky, a famous 
princely family, now extinct in the male line, 
which from 1606 to 1676 ruled the principality of 
Siebenburgen or Transylvania. 

R&le, a bubbling sound produced in the 
bronchial tubes by the movement of mucus, 
which is formed as the result of some diseased 
condition of the lungs. RMes are heard, accom- 
panying the breath sounds, at the surface of 
the chest, usually by means of a stethoscope 
(q.v.), and are of various types. The com- 
monest forms are the bubbling, cavernous, con- 
sonating, clicking, crackling, crepitant, and dry 
r&le. They aid the practised observer to diagnose 
the different diseased conditions which may 
aftect the lungs. 

Raleigh (r^ri), or Ralegh, Sir Walter, English 
navigator, warrior, statesman, and writer in 
the reigns of Elizabeth and James I, was born 
in 1552, died in 1618. He studied at Oxford, 
and at the age of seventeen he joined a body 
of gentlemen volunteers raised to assist the 
French Protestants. Little is known of his 
adventures for some years, but in 1580-1 he 
distinguished himself in the Irish rebellion, both 
by ability and seventy. He became a favourite 
at court, a result which has been traditionally 
attributed to an act of gallantry, namely, his 
throwing his embroidered cloak in a puddle in 


obtained a charter of colonization and unsuc- 
cessfully attempted the settlement of Virginia 
in one or two following years. In 1584, also, 
he obtained a large share of the forfeited Irish 
estates, and introduced there the cultivation of 
the potato. Through the queen’s favour he 
obtained licences to sell wine and to export 
woollens, was knighted and made Lord-Warden 
of the Stannaries or tin-mines (1585), vice- 
admiral of Devon and Cornwall, and captain 
of the queen’s guard (1587). In 1588 he ren- 
dered excellent service against the Spanish 
Armada, and subsequently vessels were fitted 
out by him to attack the Spaniards. In 1592 
he incurred the queen’s displeasure by an amour 
with one of her maids of honour, the daughter 
of Sir Nicholas Throgmorton. Although he 
made the best reparation in his power, by 
marrying that lady, he was imprisoned for 
some months, and banished the queen’s pre- 
sence. To discover the fabled El Dorado or 
region of gold he planned an expedition to 
Guiana, in which he embarked in 1595, and 
reached the Orinoco; but was obliged to return 
after having done little more than take a formal 
possession of the country in the name of Eliza- 
beth. In 1596 he held a naval command against 
Spain under Lord Howard and the Earl of 
Essex, and assisted in the defeat of the Spanish 
fleet and the capture of Cadiz. Next year he 
captured Fayal in the Azores; in 1600 he became 
Governor of Jersey. James I, on his accession 
in 1603, had his mind soon poisoned against 
Raleigh, whom he deprived of all his oflices. 
Accused of complicity in Lord Cobham’s treason 
in favour of Arabella Stuart, Raleigh was brought 
to trial at Winchester in Nov., 1603, found 
guilty of treason, and sentenced to death. He 
was, how'ever, reprieved and confined to the 
Tower. Here he remained for twelve years, 
devoting himself to scientific and literary work. 
In 1616 he obtained his release by bribing the 
favourite Villiers, and by offering to open a 
mine of gold which he believed to exist near 
the Orinoco. The enterprise proved disastrous. 
Raleigh’s force had attacked the Spaniards, and 
on his return James, to favour the Spanish 
court, with his usual meanness and pusilla- 
nimity determined to execute him on his formei 
sentence. After a trial before a commission ol 
the Privy Council the doom of death was pro- 
nounced against him, and was carried intc 
execution on 29th Oct., 1618. As a politiciar 
and public character Raleigh is doubtless oper 
to adverse criticism; but in extent of capa 
city and vigour of mind he had few equals, ever 
in an age of great men. His writings are on ( 
variety of topics, besides a few poetical piecei 
of great merit. His History of the World is on< 
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of the best specimens of the English of his 
day, being at once the style of the statesman 
and the scholar. — ^Bibliography: E. W. Gosse, 
Raleigh; Martin Hume, Sir Walter Raleigh; 
Beatrice Marshall, Sir Walter Raleigh; Sir Sid- 
ney Lee, Great Englishmen of the 16th Century; 
T. N. Brushiield, Bibliography of Sir Walter 
Raleigh, 

Raleigh, a city of North Carolina, United 
States, the state capital and the county seat 
of Wake county; served by the Raleigh & 
Southport, Seaboard Air Line, and the Norfolk 
Southern Railways. Raleigh is an educational 
centre, and has, among other establishments, an 
agricultural and mechanical college, and the 
medical faculty of the State university. It is also 
the see of a Protestant Episcopal bishop. Manu- 
factures include phosphatic manures, cottons, 
hardware, and machinery. There are two railway 
repair-shops. Raleigh was founded in 1792 as the 
state capital, and was named after Sir Walter 
Raleigh. Pop. (1920), 27,100. 

Rama (ril'ma), in Hindu mythology, the 
name common to a personage appearing as 
three incarnations of Vishnu, all of surpassing 
beauty. 

Ramadan^ Rhamazan^ or Ramadzan', the 
ninth month in the Mahommedan year, during 
which it is said Mahomet received his first 
revelation. It is devoted to fasting and absti- 
nence. From sunrise to sunset for the thirty 
days of its duration the Mahommedans partake 
of no kind of nourishment. After sunset neces- 
sary wants may be satisfied, and this permission 
is liberally taken advantage of. Believers are 
exempted in peculiar circumstances from observ- 
ing the fast. As the Mahommedans reckon by 
lunar time, the month begins eaeh year eleven 
days earlier than in the preceding year, so that 
in thirty-three years it occurs successively in all 
the seasons. 

R^im^V^na, the older of the two great 
Sanskrit epics, ascribed to the poet Valmiki, 
and dating probably from the fifth century 
B.c. The hero is Rama, an incarnation of 
Vishnu as the son of the King of Oudh. It 
relates his marriage with Sita, their wanderings 
in the forest, the seizure of Sita by the giants 
of Ceylon, her recovery, and the restoration 
of Rama to the throne of his ancestors. It 
contains 24,000 verses, and is divided into 
seven books. — Cf. A. A. Macdonell, History of 
Sanskrit Literature, There is a condensed 
edition of the Rdmdyana and Mahabharata, by 
Romesh C. Dutt, in Everyman’s Library. 

RambooTan, the fruit of the tree Nephe- 
Hum lappaceum, iiat. ord. Sapindacese, much 
prized in the Malayan Archipelago. It is 
about the size of a pigeon’s egg, and of a red 
coloui. 


Rambouillet (ran-bo-ya), a town of France, 
department of Seine-et-Oise. It is notable only 
for its chateau, long the residence of the Kings of 
France, and now the summer seat of the President 
of the Republic. Pop. 6000. 

Ram6e, Louise de la (‘Ouida’), English novel- 
ist of French extraction, born at Bury St. Ed- 
munds in 1840, died in 1908. She published her 
first novel. Held in Bondage, in 1863, and from 
then onwards was a very prolific writer. Among 
her best works are: Strathmore, Chandos, Under 
Two Flags, Two Little Wooden Shoes, Moths, 
Wanda, The Tower of Taddeo, and The Mas^ 
sarenes, 

Ram'eses, or Ramses (in Egyptian, ‘the 
Child of the Sun ’), the name given to twelve 
Egyptian kings of the dynasties nineteen and 
twenty. — Rameses I was the first king of the 
nineteenth dynasty, and was not among the 
most remarkable of the series. — Rameses II, 
grandson of the preceding, was the third king 
of the nineteenth dynasty, and his reign may 
be dated with fair accuracy from 1340 to 1273 
B.c. He is identified by many with the Sesostris 
of Greek writers. His first achievement was the 
reduction of Ethiopia to subjection. He de- 
feated a confederation, among whom the Khita 
or Hittites were the chief, in a great battle near 
the Orontes in Syria, and in a subsequent stage 
of the war took Jerusalem and other places. He 
was a zealous builder and a patron of art and 
science. He is supposed to have been the king 
who oppressed the Hebrews, and the father of 
the king under whom the exodus took place. — 
Rameses III, the Rhampsinitus of Herodotus, 
belonged to the twentieth dynasty, and was 
uniformly successful in war. He endeavoured 
to surpass his ancestors in the magnificence of 
his buildings. The mummy of Rameses II was 
found in 1881, that of Rameses III in 1886. 
The last king of the name of Rameses is 
supposed to have completed his reign about 
1000 years before the Christian era. — Cf. 
J. H. Breasted, A Ilistonj of the Ancient Egyp* 
tians, 

Rameses, one of the treasure-cities of Eg3q>t 
built by the Hebrews during the oppression, and 
probably named after Rameses II. It has been 
identified by Lepsius with Tell-el-Maskliuta on 
the Freshwater Canal (about 12 miles west of 
the Suez C’anal), and by Brugsch with Tanis 
the modern San, 

Ramie, or Ramee', a name applied to various 
fibre-i)lunts of the nettle family or to the fibre 
yielded by them. The chief of these are: Boeh* 
mcria nivda, or China grass (also called Vrtlca 
niv^a), and Boehmeria tenacissima (or t7. tena» 
cissima), which some maintain to be the true 
ramie plant. (See Bcehmeria.) A kind of ramie 
has also been prepared from a common Euro* 
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pcan nettle {Urtica ditrica), and from Laportea 
canadensis, a North American nettle, introduced 
into Germany as a fibre-plant. 



Ramillies (r^-mi-ye), a village of Belgium, 
province of Brabant, where, on 28rd May, 1706, 
the Duke of Marlborough gained a great victory 
over the French under Marshal Villeroi. 

Ram Mohan Ray, an Indian rajah, founder 
of the Brahma-Samaj sect of thcists, born at 
Burdwan, Bengal, 1776, died near Bristol 1833. 
Born of a high-caste Brahman family, he re- 
ceived a good education, and acquired a mastery 
of Sanskrit, Persian, Arabic, English, Latin, 
Greek, and Hebrew. He became convinced 
that the original Hindu religion was theistic, 
and he became anxious to reform the creed of 
his countrymen. From the perusal of the New 
Testament he found the doctrines of Christ more 
in harmony with his own opinions than any 
others which had come to his knowledge, and 
in 1820 he accordingly published a work entitled 
the Precepts of Jesus the Guide to Peace and 
Happiness, consisting chiefly of a selection of 
moral precepts from the Evangelists. In his 
doctrinal views he was a Unitarian, or Arian, 
holding, however, the pre-existence and super- 
angelic dignity of Christ. In 1833 he visited 
England as ambassador from the King of Delhi, 
and while there was seized with a fever, which 
proved fatal. 

Ram'pion (Campanula RapuncUlus), a plant 
of the nat. ord. Campanulacca:, or bellworts, 
indigenous to Britain, as well as to various 
parts of the continent of Europe. Its root 
may be eaten in a raw state like radish, and is 


by some esteemed for its pleasant nutty flavour. 
Both leaves and root may also be cut into 
winter salads. Round-headed rampion (Phy- 
teuma orbiculare) and spiked rampion (P. spu 
cdtum) are also British plants, the roots and 
young shoots of which are occasionally used 
as an article of food. 

Rampur% a native state of Rohilkhand, India, 
tributary to the United Provinces. There is 
an adequate river system, and the state is flat 
and the soil alluvial. Rice from the north, 
and wheat, rice, maize, and sugar-cane from the 
southern regions, are the principal products. 
Cotton cloth is manufactured; sugar, rice, and 
hides are exported. The Oudh and Rohilkhand 
Railway traverses the state. Capital, Rampur 
City. Area, 890 sq. miles; pop. about 540,000. 

Rampur Boalia, a town of Eastern Bengal, 
India, head-quarters of Rdjsh^hi district (q.v.). 
Pop. 24,000. 

Rampur City, the capital of Rampur state, 
India, on the Kosi; served from Calcutta (850 
miles) by the Oudh & Rohilkhand (Mordabad- 
Bareilly) line. It is the state metropolis, and 
produces pottery, damask, sword-blades, and 
cutlery. Pop. 72,100. 

Ramsay, Allan, Scottish poet, born 1686, at 
Leadhills, in Lanarkshire, died at Edinburgh 
1758. He removed to Edinburgh in his fifteenth 
year and was apprenti(;ed to a wig-maker, an 
occupation which he followed till his thirtieth 
year. His poems, most of them printed as 
broadsides, soon made him widely known among 
all classes, and he now abandoned wig-making 
and commenced business as a bookseller. He 
was the first to start a circulating library in 
Scotland. In 1720 he published a collection of 
his poems in one volume quarto. In 1724 the 
first volume of The Tea-Table Miscellany, a Col- 
lection of Songs, appeared. The rapid sale of 
this compilation induced Ramsay to publish 
another, entitled 7"he Evergreen, being a Col- 
lection of Scots Poems wrote by the Ingenious 
before 1600, which was equally successful. His 
next publication. The Gentle Shepherd (1725), 
established his fame upon a sure and lasting 
basis. In 1728 a second quarto volume of his 
poems appeared; and in 1730 his Thirty Fables, 
which concluded his public poetical labours. 
He did not give up his shop until within three 
years of his decease. He rendered great service 
to the vernacular literature by editing and 
imitating the old Scottish poetry, but his fame 
rests chiefly on the inimitable Gentle Shepherd , — 
Cf. Oliphant Smeaton, Life of Allan Ramsay, 

Ramsay, Sir Andrew Crombie, Scottish geol- 
ogist, born in Glasgow 1814, died in 1891. He 
joined the Geological Survey in 1841; was 
appointed to the chair of geology at Univer- 
sity College, I^ondon, 1847; was lecturer at 
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the School of Mines, 1851; director-^jeneral of 
the Geological Sdrvey and of the Museum of 
Practical Geology from 1872 to 1881. He is 
author of Physical Geology and Geography of 
Britain and Geology of Arran. 

Ramsay, Edward Bannerman, Scottish divine 
and author, son of Alexander Burnett, advocate, 
born at Aberdeen 1793, died at Edinburgh 1872. 
He adopted the name of his grand-uncle Sir 
Alexander Ramsay, by whom he was educated. 
Educated at Cambridge, he took holy orders, 
and came to Edinburgh in 1823 as a clergyman 
of the Scottish Episcopal Church, becoming 
dean of the diocese in 1840. He is best known 
by his Reminiscences of Scottish Life and Char- 
acter, which has had a great popularity. 

Ramsay, Sir William, British chemist, born 
1852, died 1910. His early teaching work was 
done in his native city of (ilasgow. He became 
professor of chemistry at Bristol in 1880, and 
at University College, London, in 1887. In 1894 
he and Lord Rayleigh discovered argon (q.v.). 
Neon (q.v.), krypton, and xenon were discovered 
in 1898. He was awarded the Nobel prize in 1904, 
and was president of the British Association in 
1911. 

Ramsbottom, an urban district of Lanca- 
shire, England, on the Irwell; served by the 
Lancashire & Yorkshire Railway. Iron- and 
brass-founding, calico-printing and bleaching, 
and many other industries are carried on. 
Pop. (1921), 15,370. 

Ramsden, Jesse, mathematical instrument- 
maker, born at Halifax 1735, died at Brighton 
1800. He married a daughter of Dollond, the 
optician, and gained great celebrity for his 
divided circles, transit instruments, &c. He 
was a Fellow of the Royal Society and of the 
Academy of St. Petersburg, and his instru- 
ments were known all over Europe. 

Ramsgate, a seaport, watering-place, and 
municipal borough of England, county of Kent, 
in the Isle of Thanct; served by the South- 
Eastern & Chatham Railway, and by steamers 
to and from London and French ports. It 
possesses a fine stretch of sand and a promenade 
pier, and is much frequented by visitors. The 
harbour, which serves as a harbour of refuge 
for the Downs, is nearly circular, comprises an 
area of about 50 acres, and includes a dry dock 
and a patent slip for the repair of vessels. It 
is protected by two stone piers 2000 and 1.500 
feet long, with an entrance of 240 feet. Ship- 
building and rope-making are carried on; there 
is some trade in coal and timber, and a con- 
siderable fishery. Ramsgate was formerly a 
member of the Cinque Ports, and attached to 
Sandwich. During the European War it was 
bombarded both from the sea and from the 
air by German forces. Pop. (1921), 36,560. 


Ramsons (Allium urslnum), a species of 
garlic found wild in many parts of Britain, 
and formerly cultivated in gardens. 

Ramtil-oil, a bland oil similar to sesamum* 
oil, expressed from the seeds of a composite 
annual herb, Guizotia oleifera, cultivated in 
Abyssinia and various parts of India. 

Ramus, Peter, or Pierre de la Ram^e, 
French logician and classical scholar, born in 
Vermandois 1515, killed in the massacre of St. 
Bartholomew 1572. He went to Paris about 
1523, and studied under great difficulties. His 
attacks on Aristotle and the scholastics excited 
violent opposition. In 1551 he wiis appointed 
royal professor of rhetoric and philosophy at 
Paris. In 1561 he became a Protestant. He 
published a Treatise on Logic in 1543, which 
obtained great success, as did also his other 
works on grammar, mathematics, philosophy, 
and theology. His doctrines were widely dif- 
fused. Franec, England, and particularly Scot- 
land were full of Ramists. His logic was intro- 
duced into the University of Glasgow by Andrew 
Melville. 

Ranc6 (ran-sa), Armand .lean le Bouthillier 
de, the founder of the reformed order of La 
Trappe, born at Paris 1626, died 1700. He 
embraced the ecclesiastical profession, and held 
no fewer than six benefices. Residing at Paris, 
he gave himself up to a life of dissipation. In 
1657, however, a marked change took place in 
his character. Retiring to the abbey of La 
Trappe in 1664, he began those reforms which 
have rendered his name famous (sec La Trappe). 
He passed thirty-three years in this retirement, 
during which he wrote a number of works, mostly 
of an ascetic character. 

Ranchi, a district and town of India, in the 
Chota Nagpur division of Bihar and Orissa. 
The district is the largest in Bengal, and pro- 
duces rice. The town is the head-quarters both 
of the division and of the district, and is the 
summer capital of Bihar and Orissa. It is also 
the chief missionary centre of Bengal, and the 
head-quarters of the Anglican diocese of Chota 
Nagpur. Area (district), 7000 sq. miles; pop. 
1,380,000; pop. (town), 33,000. 

Randers, a town of Jutland, Denmark, on 
the Guden-aa, about 6 miles above its mouth 
in the Randers Fiord. It has manufactures of 
gloves, margarine, railway carriages, &c. Pop. 
24,000. 

Randolph, Thomas, English poet and drama- 
tist, was born in 1605, and died in 1635. His 
father was steward to Lord Zouch. He was a 
precocious child, and at the age of ten wrote 
The History of the Incarnation of our Saviour in 
verse. His mature work was not so edifying. 
He was educated at Westminster, and Trinity 
College, Cambridge, where he graduated b.a. in 
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1628, and m.a. in 1632, in which year he also 
became a major Fellow of his college. While 
still an undergraduate, he became acquainted 
with Ben Jonson, who adopted him as one of 
his ‘ sons “ They both of them loved sack, 
and harmless mirth as the preface to one of 
Randolph’s plays informs us. In 1680 Randolph 
produced his first publication, Aristippus, or the 
Joviall Philosopher, To which is added The Con- 
ceited Pedler, Aristippus, which is written in 
prose interspersed with verse, utilizes Aristotelian 
logic in defence of sack as compared with small 
beer. It was written to be privately performed 
at the university. The Conceited Pedkr is a 
highly amusing monologue. The Jealous Lovers, 
a comedy in blank verse, was performed before 
the king and queen at Cambridge in 1632. It 
is more ambitious, but also more self-conscious 
than the rest of Randolph’s work, and cannot 
be reckoned a success. The Muses^ Looldng- 
Glasse, Randolph’s masterpiece, was probably 
acted in 1632, though not printed until 1638. 
It is a very clever and original play, a curious 
blend of Aristotle and Aristophanes, which en- 
deavours to prove that virtue is a mean between 
two extremes of vice. Jonson’s influence is 
plainly to be seen. Amyntas, or the Impossible 
Dowry is a well-finished but artificial pastoral 
play. Iley for Honesty, down with Knavery, a 
free adaptation of Aristophanes’s Plutus, is prob- 
ably not by Randolph. Randolph was a true 
‘ son * of Jonson’s, though he rivalled his master 
more as a consumer of sack than as a dramatist, 
and thereby shortened his days. Unlike Jonson, 
he is learned without being pedantic, and has a 
larger share of the spirit of Aristophanes than 
is given to most English writers. 

Range, an area of ground set apart and 
equipped for practice with fire-arms. A range 
may be an artillery-range, a rifle-range, a minia- 
ture range, or a 80-yards range. Of these the 
rifle-range is the most generally met with, and 
is to be found wherever troops are stationed, 
or in the immediate neighbourhood of military 
stations. 

Early rifle-ranges were of a very elementary 
type, and consisted merely of a mound of earth 
or ‘ stop-butt ’ to catch the bullets; on each 
flank of this stop-butt were two earthen shelters 
for the markers, and between these two shelters 
or mantlets were placed two square iron targets. 
The strike of a bullet on the target was seen by 
the marker in his mantlet, and signalled to the 
firing-point by means of a long-handled disk of 
suitable colour. At intervals firing was stopped 
to enable the markers to clean or ‘ wash out ’ 
the bullet-marks on the target. With the intro- 
duction of high-velocity rifles firing a hard- 
envelope bullet (q.v.), iron targets were found 
to be unsatisfactory, owing to the danger of 


splintering, and targets of canvas on a wooden 
frame replaced them. For convenience of mark- 
ing these were often fixed on trollies running on 
rails, so that after a shot they could be pulled 
in to the shelter of the mantlet and patched up. 
Then came the invention of what is known as 
the gallery-range, which is the type universally 
used now. The construction of a gallery-range 
entails a considerable amount of excavation at 
the place selected for the targets and stop-butt. 
The latter may be a scarped hill-side or similar 
natural feature if available, or it may be entirely 
artificial. At the position selected a deep and 
broad excavation is made, having the side 
nearest to the firing-point perpendicular, while 
the opposite side merges gradually into the 
stop-butt. The perpendicular side is riveted 
or bricked up to a height of 7 or 8 feet, and, 
if necessary, made bullet-proof above the natural 
ground-level by a glacis or slope of earth. A 
roof of timber or iron, covered with earth, is 
then put on, and a perfectly bullet-proof shelter 
in which men can work with safety is thus 
available. Targets in these gallery-ranges are 
exposed abox)e the gallery or shelter instead of 
to one side, as was formerly the case with the 
old-pattern range; and, to enable this to be 
done, a framework is provided on the open side 
of the gallery. This framework is constructed 
on the counterweight principle, so that when 
one target is up and exposed to the firer, the 
other is down below ground-level and can be 
attended to by the men on duty in the gallery. 
The number of targets which can be used at one 
and the same time in a [gallery-range is to all 
intents only limited by the length of the gallery. 
The target-frames are of angle-iron, knife-edge 
towards the firer, while the actual targets them- 
selves are canvas on a light wooden frame. A 
telephone is provided on every modern range, 
by means of which orders and instructions can 
be sent from the firing-point to the butts. 
When it is necessary to cease firing temporarily 
for any purpose, the red danger-flag must be 
shown; while firing is in progress a red flag is 
always kept flying on the top of the stop-butt 
as a warning to those approaching the area; 
and, for the same reason of safety to the public, 
a danger-zone of at least 2500 yards should be 
kept behind the butts. It is unnecessary for the 
military authorities actually to own this area, 
but they must obtain firing-rights over it. 

Miniature ranges are, as the name implies, 
ranges constructed for practice with miniature 
rifles (*22 bore). These ranges may either be 
indoors or outdoors, and all necessary precau- 
tions have to be taken for safety. When con- 
structed indoors, any suitable building, room, or 
corridor may be utilized, or a special gallery may 
be built. The length of such a range should 
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never be less tha^ 15 yards, and 25 yards is 
the normal length for a specially constructed 
indoor range, while out of doors they may 
extend to 100 yards. By a suitable method 
of lighting, indoor miniature ranges can con- 
veniently be used at night. They are very 
useful for the early practice of recruits. 

Thirty-yards ranges are an outdoor arrange- 
ment, and are useful for individual instruction 
in target-shooting with the service rifle and 
ammunition. They are particularly convenient 
in cases in which the ordinary range is at a 
distance from the barracks, and have the great 
advantage over miniature ranges that the young 
soldier is enabled to accustom himself to the 
recoil of the rifle before proceed- 


at the target. If the base length is known, the 
length of the side, that is, the range, can be 
deduced from a measurement of the parallax, 
that is, the difference between the base angles, 
since the angular field of view is comparatively 
small. The base of the triangle may be situated 
at the target, and the accuracy will then depend 
upon the accuracy with which the length of the 
base is known. Depression range-finders, sextant 
range-finders, and some types of range-keepers are 
instruments of this kind. When the base of 
known length is situated at the observing- 
station, to know the dimensions of any part 
of the target is unnecessary. 

Apart from personal errors, and those attri- 


ing to use it on the open range. 
A 30-yards range can conveni- 
ently be constructed in an old 
quarry or against a vertical cliff, 
or a strong wall can be provided 
as a stop-butt. For full informa- 
tion regarding the construction 
of ranges, see Musketry Regula- 
tions^ Part 11. 

An artillery-range is an area 
of country providing various 
tactical features and over which 
firing-rights can be obtained. 
Such a range necessarily requires 
a very considerable area, which 
can only be found satisfactorily 
where large stretches of moor- 
land exist, e.g. Okehampton, in 
Dartmoor; while Lydd, in Kent, 
is also Used for artillery practice. 
Observing-partics and markers 



Fig. I 


arc accommodated well away on 
the flanks of the targets, cither behind suitable 
earthworks or in the open behind some natural 
features of the ground. 

Range-finders. As the name implies, range- 
finders or telemeters arc instruments for the 
determination of the distances of objects from 
an observation station. When the objects arc 
invisible, the range and position, say of a gun 
in action, may be determined from the times 
the sound of the gun-discharge takes to reach 
three or more stations. Sound range-finding 
apparatus of this kind was highly dcvelojicd 
during the European War. When the targets 
are visible, optical range-finders, from which 
results of great accuracy are obtainable, are 
usually employed. 

The range determination depends upon the 
solution of a triangle comprising a btise of 
known length and two sides represented by 
the lines of sight between the ends of the base 
and the target or the observing-station, accord- 
ing as the base is situated at the observer or 


butablc to wcatlu'r conditions, the accuracy of 
observation is directly proportional to the base 
length and to the optical magnification em- 
ph»yed. On land it is possible to use very long 
base lengths, at the ends of which arc situated 
observing-tclcscopcs that are directed continu- 
ally upon the target. Installations of this kind 
arc known as two-observer posi, Hon -finders. Mono- 
sialic or single-observer or self-contained base 
range-lindcrs, which have many advantages, 
comprise, as these names imply, a compara- 
tively short base, which can be directed as 
a whole upon the target. The images formed 
by light from the ends of the base are viewed 
by a single observer in one telescope field of 
view, and either the coincidence or the stereo- 
scopic system of observation can be adopted. 

In the coincidence system the images formed 
by rays entering the two ends of the base appear 
separated in the field of view by a very fine 
horizontal line, as indicated in fig. 1. When 
the images arc brought into coincidence by the 
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suitable deviation of the rays, the range is indi- 
cated upon the scale. 

In the stereoscopic arrangement the range- 
finder has two eyepieces, and the observer sees 
the various objects in perspective at apparently 
their respective distances, which in small instru- 
ments can be compared with a fixed perspective 
scale in the field of view. In larger instruments 
the image is moved relatively to a mark in the 
field at an apparent fixed distance. They are 
of the wandering-mark type, although the mark 
is usually fixed. 

For anti-aircraft purposes, height-finders (one 
typical example of which is illustrated in fig. 2) 
are employed. These instruments measure not 
only the range, but also the height and frequently 



the angle of sight. As the height remains very 
nearly constant, whereas the range changes 
rapidly, there is provided an automatic device 
that maintains the images in coincidence so long 
as the height is constant, and provided the object 
is maintained constantly in the field of view. 

Rangoon', the capital and chief seaport of 
Burmah, is situated at the junction of the Pegu, 
Hlaing or Rangoon, and Pazundaung Rivers, 
about 21 miles from the sea. Since its occupancy 
by the British in 1852 Rangoon has undergone 
such changes that it is practically a new town, 
and its population has increased five-fold. There 
are Government buildings, town hall, law-courts, 
custom-house, Anglican and Roman Catholic 
cathedrals, St. John’s College, high school, 
famous pagoda, &c, A large and increasing 
commerce is carried on with British, Indian, 
and Chinese ports; and an extensive trade is 
conducted by railway and river with the interior. 
The chief exports are rice, timber, cotton, hides, 
gums and resins, mineral oil, ivory, precious 
stones; the imports being mainly manufactured 
goods. There are rice-mills and a Government 
dockyard. Rangoon has been the centre of 


Burmese administration since the second Bur« 
mese War, but it was never a royal capital, 
and its development is of comparatively recent 
date. Pop. (1921), 340,000. 

Rangpur', a district and town of India, in 
the R4jsh&hi division of Bengal. The district 
is a vast alluvial plain, traversed by the Brahma- 
putra, on the eastern boundary, for a distance of 
80 miles, and watered by its extensive network 
of tributaries. The northern branch of the 
Eastern Bengal State Railway and many other 
smaller lines serve the district. Rice is the 
staple produce, but large areas are laid down 
to tobacco, which is exported to Burmah for 
Burmese home consumption. The town is the 
district head-quarters. State area, 3480 sq. 
miles; pop. 2,385,000; pop. (town), 16,500. 

Ranke (n'ln'kfe), Leopold von, German his- 
torian, born in 1795, died 1886. He studied 
at Halle and Berlin, became a teacher in the 
gymnasium of Frankfurt-on-the-Oder in 1818, 
and professor of history at the University of 
Berlin in 1825. His first published work (1824) 
was a History of the Romance and Teutonic 
Nations from 1494 to 1535. This was followed 
by Princes and Peoples of Southern Europe in 
the 16th and 17th Centuries (1827); The Serbian 
Revolution (1829); Uistor^f of the Popes (1834-7); 
History of Germany in the time of the Reformation 
(1839-47); History of Prussia during the 17th and 
18th Centuries (1847-8); History of France^ chiefly 
in the 16th and 17th Centuries (1852-5); History 
of England in the 17th Century (1859-68); besides 
a number of smaller works supplementary to his 
History of Germany. At the age of eighty he 
undertook with undiminished vigour to write a 
World History^ and a volume of this great work 
appeared every year until his death. His writings 
are ehiefly valuable for the new material which 
he discovered in State papers, and the truth with 
which he presented history unbiased by per- 
sonal predilections. Many of his works have 
been translated into English. Unlike Treitschke, 
Ranke, who lived before the days of intense 
nationalism, was cosmopolitan rather than Ger- 
man in his interests. — Cf. A. Guillaud, VAlle- 
magne et ses historiens: Niebuhr, Ranke, Momm- 
sen, Sybel, Treitschke. 

Rankine, William John MacQuorn, civil 
engineer, bom at Edinburgh in 1820, died 
1872. He received his instruction in natural 
philosophy from Professor Forbes, his practical 
training as an engineer from Sir J. Macneill, 
and he became himself professor of engineering 
at .Glasgow University in 1855. His numerous 
contributions to the technical journals have 
been reprinted (London, 1881), and he was 
the author of textbooks on Civil Engineering, 
The Steam Engine, Applied Mechanics, and 
Shipbuilding. He was especially successful in 
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investigating matJiematically the principles of 
mechanical and civil engineering. Hankine was 
also well known as a song-writer. 

Rannoch, Loch, a lake, Perthshire, Scotland, 
35 miles n.n.w. of Perth, 11 miles long, and 
about 1 mile average breadth. It contains two 
islands, and has an outlet for its waters in the 
Tummel, a tributary of the Tay. Westward 
from the loch extends the Moor of Rannoch, 
which is 28 miles long by 16 miles broad. 

Ranpur, a native state of Bihar and Orissa, 
India, tributary to Orissa. It is one of the most 
ancient of the Orissa feudatories, the chiefship 
being traceable for 8600 years. State area, 
203 sq. miles; pop. 47,000. 

Ransom (Fr. rangon, Lat. redemptio), the 
money or price paid for the redemption of a 
prisoner, captive, or slave, or for goods cap- 
tured by an enemy. During the Middle Ages 
ransoms were paid for knights and kings who 
were taken prisoners in battle. Thus England 
paid a ransom for Richard I. In the nineteenth 
century the exchange of officers according to 
rank was introduced, but occasional cases of 
ransom arc still known. Raisuli, the Moroccan 
chief who captured Kaid Maclean in 1907, 
demanded and received from the British Govern- 
ment the sum of £20,000 and a consignment of 
military stores for his captive’s release. 

Ranters, a name given by way of reproach 
to a denomination of Christians which sprang 
up in 1045, They called themselves Seekers, the 
members maintaining that they were seeking 
for the true Church and its ordinances, and the 
Scriptures, which were lost. 

Rahuncula'cese, a natural order of polypct- 
alous dicotyledons, in almost all cases her- 
baceous, inhabiting the colder parts of the 
world, and unknown in hot countries except 
at considerable elevations. They have radical 
or alternate leaves (opposite in Clematis), regu- 
lar or irregular, often large and handsome 
flowers, and fruits consisting of one-seeded 
achencs or many-seeded follicles. There are 
about 30 genera and 1000 species. Most have 
poisonous qualities, e.g. aconite and hellebore. 
Some arc objects of beauty, as the larkspurs, 
ranunculus, anemone, and pa;ony. See next 
article. 

Ranun 'cuius, a genus of herbaceous plants, 
the type of the nat. ord. Ranunculaccae. They 
have entire, lobed, or compound leaves, and 
usually panicled, white or yellow flowers. The 
species are numerous, and almost exclusively 
inhabit the northern hemisphere. Almost all 
the species are acrid and caustic, and poisonous 
when taken internally, and, when externally 
applied, will raise blisters. The British species 
are known as crowfoot, buttercup, and spear- 
wort. The common British buttercups are R, 


acris, R, repens, and R. bulbostis; R. Ficaria is 
the lesser celandine or pilewort; R, fluitans and 
R. aquatilis are among the aquatic species; R. 
flammula is the lesser spearwort, common in wet 
meadows. R. asiaticus is a cultivated species, 
and double forms of R. acris and R. aconiti^ 
folius are known as bachelors’ buttons. 

Ranz-des-vaches (ranz-da-v^h), the name 
of certain simple melodies of the Swiss moun- 
taineers, commonly played on a long trumpet 
called the alpenhom. They consist of a few 
simple intervals, and have a beautiful effect in 
the echoes of the mountains. Rossini has intro- 
duced ranz-des-vaches into his opera WiUiam 
Tell with striking effect. 

Rapallo, a seaport and health-resort of Italy, 
in the province of Genoa, at the head of the 
Gulf of Rapallo; served by railway from Genoa 
(16 miles). Near by there is a church of pil* 
grimage. Tunny-fishing and lace- and oil- 
making are among the industries. 

Rapallo, Treaty of, a treaty signed by Italy 
and the triune kingdom of Yugo - Slavia on 
12th Nov., 1920, and ratified by both nations 
in 1921, dealing with the status of the City of 
Fiume and the delimitation of the Italo- Yugo- 
slav frontier. It consists of thirteen clauses, 
by which Fiume is given the status of an inde- 
pendent state with territorial contiguity to Italy. 
Sushak, the Croat suburb of Fiume, was attached 
to Yugo-Slavia, but retained the right to join its 
port if it so desired. In Dalmatia, Zara, with a 
hinterland circumscribed by a boundary of 6 
miles’ radius, was apportioned to Italy, together 
with Volosca and Abbazzia, in the Gulf of Fiume, 
and also the Fiume-San Pietro Railway, in order 
to maintain Italian territorial contiguity with 
Fiume. Yugo-Slavia received part of the Lon- 
gat ieo Basin and part of the Castua region, and 
maintained her claim to all the Adriatic islands, 
excepting Lussin, Lagosta, and Cherso, which 
were annexed to Italy. By a further agreement 
Italy guaranteed provision for the educational 
needs of 500,000 Yugo-SIavs embraced within 
her new frontiers as contained within the treaty. 
See Fiume, 

Rape, the carnal knowledge of a woman forcibly 
and against her will. By the English law this 
crime is felony, and is punishable with a maximum 
penalty of penal servitude for life. By 24 and 25 
Viet. (1861 ) cap. c. unlawfully and carnally know- 
ing any girl under the age of ten years, with or 
without her consent, was regarded as rape, and 
punishable as such; if the girl were between the 
ages of ten and twelve, the punishment was penal 
servitude for five years, or imprisonment not 
exceeding two years with or without hard 
labour. But by the Criminal Law Amendment 
Act of 1885 the maximum penalty of penal 
servitude for life has been extended to the 
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defilement of girls under thirteen; and the 
maximum penalty of two years’ imprisonment 
with hard labour has been extended to the 
defilement of girls under sixteen years. In the 
case of older females consent must be with- 
held or there is no rape. In the United States 
the crime is treated as a felony, and the 
punishment is imprisonment for life or a term 
of years. — Cf. W. O. Russell, A Treatise on 
Crimes and Misdemeanours, 

Rape, a division of the county of Sussex, an 
intermediate division between a hundred and a 
shire, and containing three or four hundreds. 
The like parts in other eounties are called 
tithings, lathes, or wapentakes. The rapes 
are mentioned in Domesday Book, 

Rape (Brassica Napus)^ a plant of the cabbage 
family, cultivated in Europe and India for its 
seeds, from which oil is extracted by grinding 
and pressure. It is also cultivated in England 
for the succulent food which its thick and fleshy 
stems and leaves supply to sheep when other 
fodder is scarce. The oil obtained from the 
seed, which is much the same as colza-oil, is 
used for various economical purposes, for burn- 
ing in lamps, for lubricating machinery, in 
medicine, &c. The oil-eake is used as food for 
sheep and cattle, and as a fertilizer. Rape- 
cake contains about 9 per cent of oil. 

Raph^ael (or Raflaello) Sanzio or Santi, 
Italian painter, was born at Urbino 1483, died 
at Rome 1520. His father, Giovanni Santi, a 
painter of some merit, who was his first teacher, 
died in 1494, and he was then entrusted to the 
care of an uncle. Here he came under the in- 
fluence of Timoteo Viti, a pupil of Francia, 
until at the age of sixteen he was received into 
the studio of Perugino at Perugia. Here also 
he came into touch with Pinturicchio, a fellow- 
pupil; but he took no share, as was once thought, 
in that painter’s decoration of the Cathedral 
Library at Siena. His work at this period is 
hardly distinguishable from that of Perugino, 
who is the dominant influence in his first im- 
portant work, The Marriage of the Virgin (1504). 
In 1504 he visited his native town, and thence 
proceeded to Florence; and in this centre of the 
most vigorous artistic life of the time he saw and 
studied the work of Masaccio, Leonardo da 
Vinci, Michelangelo, and Fra Bartolommeo, 
and under their influence added to an Umbrian 
feeling for space and simplicity of contour a 
Florentine grasp of form, dramatic power, and 
sense of design. In Florence he began the long 
series of Madonnas, which includes some of his 
most famous works, among them the Madonna 
del Gran Duca; the Madonna of S, Antonio; the 
Ansidei Madonna (National Gallery), which 
shows an architectural quality in construction 
hitherto unapproaehed in his work; and the 


Madonna del Cardellino, The most ambitious 
work of these years, however, was an Entomb^ 
ment (Borghese Gallery), which, despite weak- 
nesses in design, show's how far Raphael had 
passed beyond Perugino in power to express 
form and movement. In 1508 Pope Julius II 
invited Raphael to assist in the decoration of 
the Vatican. Here, on the walls of the Stanza 
della Segnaturat next to the great hall of Con- 
stantine, he executed The Disputa, or Dispute 
of the Fathers of the Church, and The School of 
Athens, both of which show the transition to 
his third manner, in which form, space, and 
movement are more fully expressed than before, 
and fused into extraordinarily well-balanced 
and harmonious designs. In the same room 
he painted the allegorical figures of Theology, 
Philosophy, Justice, and Poetry in the corners 
of the ceiling; and on the remaining walls the 
Emperor Justinian delivering the Roman Law 
to Trihonian, Gregory X giving the Decretals to 
an Advocate, and Apollo and the Muses, sur- 
rounded by the poets of classic Greece and 
Rome. In the Stanza cTEliodoro Raphael painted 
The Expulsion of Heliodorus from the Temple 
and The Mass of Bolsena; and after the suc- 
cession of the new Pope, Leo X, Leo the Great 
stopping the Progress of Attila, The Deliverance 
of Peter from Prison; and, on the ceiling, Moses 
viewing the Burning Bush, The Building of the 
Ark, 2'he Sacrifice of Isaac, and Jacob's Dream, 
With The Conflagration of the Borgo (Incendio 
del Borgo) extinguished by the Prayers of Leo, 
Raphael began the third stanza of the Vatican; 
and this was followed by The Coronation of 
Charlemagne, Leo Ill's Vindication of Himself 
before Charlemagne, and The Victory of Leo IV 
over the Saracens at Ostia, In all these works, 
however, signs of an inferior hand can be seen. 
During this time Raphael carried out decorations 
for several palaces in Rome and elsewhere, 
notable among which were the series in the 
Villa Farnesina, commissioned by the banker 
Agostino Chigi, to illustrate the story of Cupid 
and Psyche; finished the Madonna for the 
church of St. Sixtus in Piacenza (now in Dresden); 
painted many portraits, including those of Julius 
II, Leo X, Beatrice of Ferrara, the Fornarina, 
and of Count Castiglionc; and painted some of 
his best-known easel pieces, such as the Madonna 
della Seggiola and the St, Cecilia, It was prob- 
ably at a later period that Raphael prepared 
for Leo X the celebrated cartoons for the tapestry 
of one of the chambers of the Vatican, seven of 
which are now in the Victoria and Albert 
Museum, South Kensington. Raphael’s last 
and unfinished painting — The Transfiguration of 
Christ — is in the Vatican. Attacked by a violent 
fever, which was increased by improper treat- 
ment, he died at the age of thirty-seven years, 
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and was buried with great pomp in the Pantheon. 
His tomb is indicated by his bust, executed by 
Naldini, and placed there by Carlo Maratti. — 
Bibliography: Edgcumbe Staley, Raphaeh J. 
C. Ady, Raphael; J. C. Robinson, Critical Account 
of the Drawings of M, Angelo and Raphael; 
J. Cartwright, Raphael in Rome; G. Vasari, 
Lives of the Italian Artists; F. T. Kugler, Schools 
of Painting in Italy; H. Strachey, Raphael; K. 
Muntz, Les llistoriens et les critiques de liaphaeL 

Ra'phia, a genus of palms, rather low trees 
with immense leaves, inhabiting swampy coasts. 
R, vinif^ra, a native of Western Africa, Mada- 
gascar, Polynesia, &c., besides yielding palm- 
wine, supplies materials for the roofs and other 
parts of houses, for basket and other work, &c. 
The JB. tadig^ra, or Jupati palm of South America, 
and the R. Ruffia of Madagascar are equally 
useful. The fibre of these palms is known in 
Europe as raphia or raffia, and is used for matting, 
for tying up plants, &c. 

Raphldes, a term applied to the tiny needle- 
shaped crystals of calcium oxalate, aggregated 
in faggot-like bundles, which arc often found in 
plant cells. They are supposed to protect the 
plant against the attacks of snails and browsing 
animals; the unpleasant burning sensation pro- 
duced in the tongue and palate, if a small piece 
of the leaf of wild arum (Arum maculaturn) be 
chewed, is evidence of their clficacy at any rate 
in one instance. 

Rappahan'nock, a river of the United States, 
in Virginia, which rises in the Blue Ridge, and 
flows into Chesapeake Bay after a course of 
250 miles. It is navigable to Fredericksburg, 
about loo miles from the sea. 

Rap'poltsweiler (-vi-16r), a town of Alsace- 
Lorraine, at the foot of the Vosges Mountains. 
Pop, 6000. 

Rapto'res, an old-fashioned name for the 
birds of prey, including forms which live on 
other birds and animals, and are characterized 
by a strong, curved, sharp-edged, and sharp- 
pointed beak, and robust short legs, with three 
toes before and one behind, armed with long, 
strong, and crooked talons. They comprise 
(1) diurnal birds of prey — eagles, falcons, hawks, 
&c. — making up the ord. Falconifornies, and (2) 
nocturnal birds of prey — owls — constituting the 
sub-ord. Striges of the woodpecker order (Cora- 
ciiformes). See Ornithology, 

Raraton'ga, or Rarotonga, the largest of 
the Cook (Hervey) Islands, South Pacific. It 
is 20 miles in circuit, and has a population of 
(1921) 3503, 160 being white. There is a wire- 
less station. 

Rash is an eruption of the skin, found in 
various infectious diseases, in some skin affec- 
tions, and in septic poisoning. Rashes are also 
produced by the action of certain drugs — drug 


rash; and by food-stuffs — ^urticaria or nettle- 
rash; and by the irritation of certain plants and 
animals. 

Rashi, properly Rabbi Salomon - hen - Isaak, 
a great Jewish rabbi, born at Troyes, France, 
in 1040, died 1105. His first instructor in Tal- 
mudic literature was his father, who was chief 
rabbi at Worms. To perfect his knowledge he 
made extensive journeys through Italy, Greece, 
Palestine, Egypt, Persia, and Germany, where 
he made a point of visiting the towns which 
possessed learned Jewish schools. His most 
famous work is a Commentary on the Penta- 
teuch; he also wrote commentaries on the 
Prophets, the Talmud, and various treatises 
on miscellaneous subjects. 

Raskolniks (Russ. Raskolniki, from raskol, 
schism), the collective name given to the ad- 
herents of dissenting sects in Russia, which 
originated by secession from the quondam State 
Church. The great majority of these sects 
date originally from the middle of the seven- 
teen! h century, when the liturgical books were 
revised under the patriarch Nikon. The Raskol- 
niks clung fanatically to the old and corrupted 
texts, and, regarding the Tsar and the patriarch 
as the representatives of Antichrist, called them- 
selves Staro-obryadtsy (old ritualists) or Staro- 
vertsy (followers of the old faith). 

RasoYes, or Scratchers, a group of birds, 
formerly recognized as including tinamous, 
pigeons, and the modern ord, Galliformes, or 
game-birds, which comprises fowls, pheasants, 
grouse, partridges, turkeys, &c. These are char- 
acterized by the toes terminating in strong claws, 
for scratching up seeds, &c„ and by the upper 
mandible being vaulted, with the nostrils pierced 
in a membranous space at its base, and covered by 
a cartilaginous scale. They are polygamous, and 
the young can run about and feed immediately 
after being hatched. See Ornithology, 

Raspberry, the fruit of the well-known 
shrubby plant Rubus Idanis, nat. ord. Rosa- 
ceae, and the plant itself, which is of the same 
genus as the bramble or blackberry, dewberry, 
and cloudberry. It is a native of Britain and 
most of Europe as well as Asia. Species are 
also found in America. Several varieties are 
cultivated, either red, flesh-coloured, or yellow. 
Raspberries are much used in cookery and con- 
fectionery, and the juice, mixed with a certain 
portion of sugar and brandy, constitutes the 
liquor called raspberry brandy. Raspberry vine- 
gar, a refreshing summer beverage and cooling 
drink for invalids, is composed of raspberry 
juice, vinegar, and sugar. 

Raspe, Rudolf Eric, author of Baron Miinck- 
hausen's Narrative, and adventurer, was born in 
Hanover in 1737, and died at Muckross in 1794. 
He studied at Gottingen and Leipzig, and be- 
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came professor at Cassel, and keeper of the land- 
grave of Hesse’s collection of gems and medals. 
He provided an illustration of Juvenal’s “ Quis 
custodiet ipsos custodcs ”, and stole aome of 
the antique coins from the landgrave’s collec- 
tion. He was arrested, but managed to escape 
to England, and spent the remaining nineteen 
years of his life in the British Isles. He pro- 
fessed to be a mining expert, and spent several 
years in Cornwall. In 1791 he pretended to 
have discovered vast mineral wealth in Caith- 
ness, and swindled Sir John Sinclair of Ulbster 
out of large sums of money. The incident was 
made use of by Sir Walter Scott in The Antiquary. 
Kaspe continued his career in Ireland until he 
died of scarlet fever. The original edition of 
Baron MilncKhausen^s Narrative of ?iis Mar~ 
vellous Travels and Campaigns in Russia ap- 
peared in 1785; it contained only chapters ii 
to vi of the current version, the other fifteen 
chapters being added by booksellers’ hacks, 
and a sequel being added in 1793 as a parody 
of James Bruce’s Travels to discover the Source 
of the Nile. Gottfried August Burger (q.v.) 
translated the Narrative into German, and was 
for long considered to be the author. 

Rasse ( Viverricula malaccensis)y a carnivorous 
mammal, closely allied to the civet, spread over 
a great extent of Asia, including Java, various 
parts of India, Singapore, Nep&l, and other 
localities. Its perfume, which is secreted in a 
double pouch like that of the civet, is much 
valued by the Javanese. For its sake the 
animal is often kept in captivity. It is savage 
and irritable, and can inflict a very severe bite. 

Rastadt, or Rastatt, a town of Baden, on 
the River Murg, a fortress till 1892. It contains 
the old castle of the Margraves of Baden. Lace 
and tobacco are manufactured. The Peace of 
Rastadt between France and the Emperor was 
concluded there in 1714. Pop. (1920), 12,200. 

Rat, one of the rodent mammals, forming a 
typical example of the family Muridae or mice. 
The best-known species are the (so-called) Nor- 
way or brown rat {Mus decumdnus), and the 
true English or black rat (Mus rattus). The 
brown rat grows to about 9 inches in length, 
has a shorter tail than the other, small ears, 
is of a brownish colour above and white below, 
and is altogether a much larger and stronger 
animal. Supposed to have belonged originally 
to India and China, it only became known in 
Europe about the middle of the eighteenth 
century; but it is now found in almost every 
part of the habitable globe, and where it has 
found a footing the black rat has disappeared. 
It is a voracious omnivorous animal, swims 
readily in water, breeds four or five times in 
the year, each brood numbering about a dozen, 
and these again breed in about six months. 


The black rat is usually about 7 inches in length, 
has a sharper head than the other, larger ears, 
and a much longer tail. It is much less numerous 
than the brown rat and more timid. To this 
Mus rattus variety belongs the white rat, which 
is sometimes kept as a household pet. Various 
other animals are called rats. See Kangaroo-rat; 
Mole-rat; Musk-rat; Vole. 

Rat'any (Krameria triandra)^ a shrubby plant 
found in Peru and Bolivia, having an excessively 
astringent root. It is sometimes used as an 
astringent medicine in checking bloody or mucous 
discharges, weakness of the digestive organs, and 
even in putrid fevers. It has silver-grey foliage 
and pretty red starlike flowers. Written also 
Rhatany. 

Ratchet and 
Pawl, a mechan- 
ism used to con- 
vert a reciprocating 
motion into a rotary 
one, or to allow 
circular motion in 
one direction only. 

The device consists 
of a wheel with 
teeth, which are in 
shape like those of 
a saw, and a small 
arm or finger-piece, 
the pawl, which 
engages with the 
wheel teeth. The 
device is commonly 
seen in braces used 
for drilling holes in 
steel plates, in the 

feed mechanism of many machine-tools, and in 
clockwork. Examples of its use in allowing 
motion in a single direction are also common, 
such as in the drive of a winch, where the drum 
is prevented from running back by its means. 



An intermittent circular motion 
in the direction of the arrow is 
transmitted to the wheel A by 
means of the oscillating rod D and 
the pawl B from the reciprocating 
rectilinear motion of the rod C. 
E is the pawl that prevents back- 
ward motion of the wheel. 



Cape Ratel (Mellivdra capensis) 


RateP, or Honey -badger, a carnivorous 
mammal of the genus Mellivdra, and of the 
weasel family, found chiefly in South and West 


RATES 335 RATIONALISM 


Africa, and in India. The Cape or South African 
ratel (M. capensis) averages about 3 feet in 
length, including the fail, which measures 8 or 
9 inches in length. The fur is thick and coarse, 
the colour is black on the under parts, on the 
muzzle, and limbs, whilst the tail, upper surface, 
sides, and neck are of greyish hue. It is cele- 
brated for the destruction it makes among the 
nests of the wild bee, to the honey of which it 
is very partial. 

Rates, a term applied to the taxation imposed 
by county, parish, municipal, and other local 
authorities as distinct from that imposed by the 
State and known as taxes. Rates are levied on 
the annual value of real (heritable) property — 
either the gross annual value, or rent without 
deduction, or (as generally) after deducting 
therefrom the probable annual average cost 
of the repairs, insurance, and other expenses 
necessary to maintain the property in the con- 
dition needful to return that value. This amount 
on which the rates are imposed is termed the 
‘ rateable value ’ of the subjects. Usually valua- 
tions for rating are revised quinquenially. The 
purposes for whieh rates are imposed are now 
many and varied, e.g. relief of the poor, upkeep 
of roads and bridges, sanitation, police, educa- 
tion, libraries, lunatic asylums, registration of 
voters, &c. One local authority may merely 
state its requirements, and the rate may be 
levied for it by another authority. Thus the 
parish authorities in Scotland levy the education 
rate. In Scotland the rates are apportioned 
between owner and occupier, but in England 
they are assessed wholly on and paid by the 
occupier (except in the case of small houses, 
where they are paid by the owner and recovered 
by him from the occupier along with his rent). 
While, however, in Scotland rates are partly as- 
sessed on the owner, in the long run it is the tenant 
who pays, as the owner (except in so far as pre- 
vented by recent restrictive legislation) passes 
his burden on to the tenant in the shape of 
rent. 

Premises exclusively used for public religious 
worship are exempt from poor and other rates, 
and buildings used only as Sunday schools or 
ragged schools may also be granted exemption. 
Frequently such exempted subjects are used for 
entertainments for admission to which there is 
a charge, but such use may render the subjects 
liable to rates. 

When, as is frequently the case, a rate 
is made payable by instalments, each instal- 
ment is enforceable only as and w'hen it falls 
due. 

Rathenow, or Rathenau (ra'te-nou), a town 
of Prussia, in the province of Brandenburg, on 
the Havel, It has a church of the fourteenth and 
sixteenth centuries, and manufactures of opti- 


cal instruments, wooden wares, and machinery. 
Pop. 25,000. 

Rathlin, or Raghery, an island of Ireland, 
belonging to the county of Antrim, 5 miles 
north of Ballycastle. It was the site of a monas- 
tery founded by St. Columba in the sixth cen- 
tury, and there are the remains of a castle, in 
which Robert Bruce took refuge when exiled 
from Scotland in 1306. It is about 6^ miles 
long by IJ miles broad. Pop. about 300. 

Rat'ibor, a town of Silesia, Germany, on the 
Oder. Machinery and other iron goods, sugar, 
paper, glass, and tobacco are made. Ratibor 
was the capital of one of the small states of 
Germany in the Dark Ages, but passed to Prussia 
in 1745, and was formed into a duchy for the 
landgrave of Hesse-Rothenburg in 1821. Pop. 
38,000. 

Rationalism, in philosophy, is the theory 
which conceives reason either as the sole or as 
the principal source of human knowledge. Rea- 
son is to be distinguished from sense-perception, 
and is superior to it. Fundamental principles 
and conceptions are derived not from experience 
but from the mind by which these principles are 
discerned, according to some philosophers, or in 
which they arc innate or a priori, according to 
others. Rationalism in philosophy has been 
developed by Descartes, Spinoza, Leibnitz, and 
Wolff. It is thus opposed to empiricism (q.v.). 
Kant, on the other hand, endeavoured to 
combine rationalism with empiricism, and 
maintained that the necessary concepts, al- 
though existing independent of experience, 
are valid only when used in reference to ex- 
perience. 

Rationalism, in theology, is the doctrine which 
aihrrns the prerogative and right of reason to 
decide on all matters of faith and morals what- 
ever so-called ‘ authority ’ may have to say on 
the matter. Rationalism has had perhaps its 
chief centre and widest success in Germany; 
but its source may fitly be found in the English 
deism of the seventeenth and eighteenth cen- 
turies. In its extreme form and results, as 
deism and naturalism, its first English examples 
were Lord Herbert of Cherbury, Hobbes, and 
Blount (Oracles of Reason); while in its milder 
and less developed form, as a theological method 
adopted and applied by men still claiming the 
Christian name, it appeared implicitly, if not 
expressly and formally, in many of the later 
writings of the Latitudinarian party of the 
Church of England. This latitudinarianism, 
both in doctrine and ecclesiastical views, was 
a reaction which sprang up in the second half 
of the seventeenth century against that exclu- 
sive appeal to authority of scripture or church, 
or both combined, which had been in the ascend- 
ant during the preceding hundred years. Its 
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characteristic principle was the assertion of the 
prerogative and right of reason to decide on all 
questions of religion and morals — not to the 
exclusion of the principle of authority, but side 
by side with authority, reason having a legiti- 
mate jurisdiction of its own, for which it claimed 
due recognition and regard. But what was to be 
thought, more precisely, of the place and extent 
of this jurisdiction of reason? Was it to be re- 
garded as subordinate to that of the authority 
of the Holy Scripture (to say nothing of Church 
authority), or as co-ordinate, or as superior and 
even supreme? If subordinate, to what extent 
or within what limits? If co-ordinate, how were 
the two equal jurisdictions to be reconciled and 
harmonized, and how were the needful conces- 
sions on either side, or both, to be managed? 
If superior or supreme, how were the claims 
of faith to be conserved side by side with 
those of reason, and how was the authority of 
the word of God as the law of Christian life 
to be maintained in conflict with the word 
of man, with the philosophy of books and of 
schools? 

It was inevitable that the discussion of such 
vital and far-reaching questions should give 
rise to two parties among the Latitudinarians 
themselves — a conservative party and a pro- 
gressive party — and that both these parties 
should exhibit all degrees of moderation and 
extremeness. It was no less inevitable that in 
such a prepared condition of men’s minds on 
the debatable grand question of the relations 
of faith and reason, of man’s philosophy and 
God’s revelation, the new philosophies which 
had arisen in the seventeenth century — ^thosc 
of Bacon and Descartes — and which were to 
follow in the eighteenth century — ^those of 
Locke, and Leibnitz, and Kant — should exercise 
immense influence, and work enormous changes 
in the direction both of theological rationalism 
and of anti-Christian disbelief. 

The first step taken by the English deists 
was to attempt to eliminate from the doctrines 
of Christianity whatever is above the compre- 
hension of human reason; their next step was 
to discard from Christianity whatever in the 
way of fact was such as could not be verified 
by any man’s experience, and this led to an 
attempt to get rid of Christianity altogether. 
German rationalism was influenced by the 
writings of Voltaire, the Encyclop^distes, and 
the sceptical freedom of thought which obtained 
among the French savants at the court (1740- 
86) of Frederick the Great. It may be said to 
have begun with the translation into German 
of Tindal’s Christianity as old as the Creation 
(1741), the application of a rationalistic method 
by Professor Wolff of Halle University to the 
philosophy of Leibnitz (1736-50), and the advent 


of Frederick the Great. The initial movements 
of rationalism were followed up by such scholars 
and theologians as Eberhard, Eichhorn, Paulus, 
Teller, and Steinbart. With the beginning of 
the nineteenth century, however, a new devel- 
opment occurred when Schleiermacher published, 
in 1799, his Discourses on Religion, In his teach- 
ing he sought to establish a distinction between 
the dry rationalism of the understanding and 
the spiritual rationalism of what he called the 
religious consciousness. Instead of accepting 
the Old and New Testaments as the supreme 
standard of religious truth, Schleiermacher re- 
cognized them as only the recorded conscious- 
ness of the early Church; instead of finding in 
revelation a divine mode of conveying doctrine, 
he found it to be that illumination which the 
human mind received from historical personages 
who have a genius for religion. In this form of 
reconstructive rationalism he was followed by 
De Wette, Fries, and Jacobi, and this second 
period continued until 1835. In this year 
Strauss published his Lehen Jesu (Life of Jesus), 
a work in which, from the Hegelian standpoint, 
and in a destructive spirit, he discusses the 
origin of the New Testament. The movement 
which this originated has taken a tendency 
which is chiefly associated with scientific mate- 
rialism, and agnosticism and rationalism as a 
distinctive phase of religious controversy may 
be said to have then ceased. — Bibliography: 
A. W. Bonn, History of English Rationalism in 
the Nineteenth Century; J. B. Bury, A History 
of Freedom of Thought; W. E. H. Lecky, History 
of the Rise and Influence of Rationalism in 
Europe; H. Wodehousc, article in Hastings’s 
Encyclopedia of Religion arid Ethics, 

Ra'tisbon (Ger. Regensburg), a city and river- 
port of Bavaria, capital of the province of Ober- 
pfalz or Upper Palatinate, stands on the Danube, 
opposite the junction of the Regen, 1010 feet 
above the sea. Among buildings are the cathe- 
dral of St. Peter, founded in 1275, completed in 
1534, restored in 1830-8; the Rathaus (four- 
teenth century), where the German Diet held 
its sittings from 1663 to 1806; the Romanesque 
church of St. Emmeram (eleventh century); St. 
Ulrich’s Church (thirteenth century); the palace 
of the Princes of Thurn und Taxis (formerly 
abbey of St. Emmeram). The suburb Stadtam- 
hof, on the opposite bank of the Danube, is con- 
nected with Ratisbon by an old stone bridge. 
The northern gate of the Roman town was 
discovered in 1885. The manufactures em- 
brace tobacco, lead and coloured pencils, 
porcelain and stoneware, machinery, beer, 
spirits, soap, and candles. The river trade is 
important. 

Ratisbon existed under the Celtic name of 
Radmbona in pre-Roman times, and was a 
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Roman frontier fortress under the name of 
Castra Regina, Subsequently it became the 
residence of the old i^ukes of Bavaria, rose 
to the rank of an imperial city, and was long 
the seat of the imperial Diet. It has stood 
no fewer than seventeen sieges. Pop. (1920), 
52,500. 

Rati'tas, the running birds, including the 
ostrich, emeu, cassowary, and kiwi; also the 
moa and other extinct forms. 

Ratlam', a native state, in the Malwa divi- 
sion of Central India, drained by the Mahi 
River, and served by the Railam - Godhra 
branch of the Bombay, Baroda, & Central 
India Railway, and by the R4jputdna-Malw'a 
line. Wheat, maize, cotton, and the poppy 
(for opium) are raised. Ratlam is the capital. 
State area, 900 sq. miles; pop. 75,000; pop. 
(town), 28,000. 

Ratna'glri, a maritime district and town of 
India, in the southern division of Bombay 
Province. The town has a thriving sardine-fishery 
carried on in January and February of each 
year. District area, 0990 sq. miles; pop. 
1,200,000; pop. (town), 10,000. 

Rat- snake, an Indian snake destitute of 
poison-fangs (Zamenis mucosus), domesticated 
in Ceylon on account of its usefulness in killing 
rats. It can easily be tamed, but is of vicious 
disposition. 

Rattans'', the commercial name for the long 
trailing stems of various species of palm of the 
genus Calamus, such as C. lioiang, C. rudentum^ 



Shoot-apices of three Species of Rattans 


C. Scipionum, forming a considerable article of 
export from India and the Eastern Archipelago. 
They are employed for wicker-work, seats of 
chairs, walking-sticks, thongs, ropes, cables, &c. 
VOL. IX. 


Rattlesnake, a name of various venomous 
American snakes of the genus Crot51us, family 
Crotalida;, distinguished from the other mem- 
bers of the family by the tail terminating in 
a series of articulated horny pieces, which the 
animal vibrates in such a manner as to make 
a rattling sound, of ‘ warning ’ nature, which 



Texas Rattlesnake (Crotdlus atrox) 


its enemies learn to associate with dangerous 
propertJes. The rattlesnake is one of the most 
deadly of poisonous serpents, but hogs and 
jieccaries kill and eat it, finding protection in 
the thickness of their hides and the depth of 
their layers of fat. A number of species belong 
to the United States and Mexico. East of the 
Mississippi the C, horridm, or banded rattle- 
snake, is the best known and most dreaded 
species. It is naturally a sluggish animal, 
ready to defend itself, but seldom commencing 
the attack. It feeds on rats, squirrels, small 
rabbits, &c., and reaches a length of 5 or 6 feet. 
Other species are the C. durissus, or striped 
rattlesnake, found from Mexico to Brazil; C. 
confluenttis, the prairie rattlesnake; and C, terriji- 
cus, ranging from Arizona to the Argentine, the 
only species found in South America. 

Raven, a large bird of the crow family and 
genus Corvus (C. corax). Its plumage is entirely 
black; it is above 2 feet in length from the tip 
of the bill to the extremity of the tail, and about 
52 inches from tip to tip of the extended wings. 
It can be taught to imitate human speech, and 
in a domesti(i state is remarkable for its de- 
structiveness, thievishness, and love of glitter- 
ing things. It flies high, and scents carrion, 
which is its favourite food, at the distance of 
several miles; it feeds also on fniit, small 
animals, &c. It is widely spread in the northern 
parts of both hemispheres. 

Ravenala, a fine large palm-like tree of 
Madagascar, ord. Musacese (plantains), with 
leaves 6 to 8 feet long. It is called travellers^ 
tree, because of the refreshing water found in 
the cup-like sheaths of the leaf-stalks. Its 
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leaves are used for thatch and the leaf-stalks in 1779; the tomb of Dante, erected in 1482; 


for other purposes. The seeds are edible, and 
the blue pulpy fibre surrounding them yields 
an essential oil. 



Ravenala 


Raven'na, a maritime province of Emilia, 
North Italy, on the Adriatic. It is well-watered, 
and marshy in the north. Cereals, rice, hemp, 
oil, and wine are produced. Area, 715 sq. miles; 
pop. (estimated), 257,(K)0. 

Ravenna, a city of Italy, capital of the pro- 
vince of Ravenna, stands in a marshy district 
near the Montone. The cathedral, founded in 
the fourth century; the ancient baf)tistery, an 
octagonal structure; the church of San Vitale, 
an octagonal building in the pure Byzantine 
style, consecrated in 547; the basilica of San 
Giovanni Evangelista, founded in 424, but much 
altered by restoration; the basili(‘a of San Apol- 
linare Nuovo, erected about 500 by Theodoric 
as an Arian cathedral; the mausoleum of the 
Empress Galla Placidia, daughter of Theodosius 
the Great, dating from the fifth century, with 
beautiful mosaics; the remains of the palace of 
Theodoric the Great; the mausoleum of Theo- 
doric, erected by his daughter Amalasuntha; 
San Apollinare in Classe, the largest of the 
town’s basilicas, conseergted in 549, restored 


the town house; and archiepiscopal palace, are 
among the rich architectural features of the city. 
The manufactures are of little importance. Its 
harbour was in early times large enough to 
contain the fleets of Augustus, but it gradually 
silted up. It is now connected with the Adriatic 
by the Canale Corsini. 

Ravenna is an ancient place, and during the 
decline of Rome, a.d. 402, Honorius made it 
the seat of the Western Empire. Thereafter it 
fell into the hands of Odoacer, who in his turn 
was expelled by Theodoric, under whom it be- 
came the capital of the Ostrogoths. It was 
recaptured by Belisarius, who made the town and 
its territory an exarchate. This exarchate was 
terminated by Aistulf, King of the Lombards, who 
made Ravenna the capital of the Longobardic 
Kingdom in 752. Pepin, having succeeded in 
expelling the Lombards, made a present of Ra- 
venna and its exarchate to the Pope, with whom 
it remained till 1860. Pop. about 74,760. 

Ravensburg, an old town of Wiirttemberg, 
on the Schussen. It has manufactures of paper, 
silk, flax, and cotton. Ravensburg became a 
free city in 1276, and passed to Wiirttemberg 
in 1810. Pop. (1920), 16,780. 

Rawal Pindi, a division, district, and town 
of India, in the Punjab. The division comprises 
the five districts of Rawal Pindi, Gujrdt, Shahpur, 
Jhelum, and Attock, and has an area of 15,740 
sq. miles; pop. 2,799,300. — The district is tra- 
versed by the trunk line of the North-Western 
Railway. Wheat, barley, and native food grains 
are raised. The district is very healthy for 
Europeans, while the natives are of exception- 
ally fine physique. A cold east wind prevails 
in January and February, the winter is severe, 
and the hot season lasts from June to August 
only. Area, 2010 sq. miles; pop. 560,000 (80 
per cent Mahommedan). — The town is the head- 
quarters of the division and of the district, and 
stands on the Leh River. It has an important 
cantonment, workshops of North-Western Rail- 
way, gasworks, and a brewery. Pop. 87,000. 

Rawlinson, Sir Henry Creswicke, born in 
1810, died in 1895. He entered the Bombay 
army in 1827; was Political Agent in Afghan- 
istan; Consul at Bagdad in 1844.; member of 
the Indian Council in 1858; minister to Persia, 
1859-00; sat in the House of Commons in 
1858 and 1865-8; i)resident of the Royal Geo- 
graphical Society, 1871-2 and 1874-5; again on 
Indian Council, 1868-95. He published Outline 
of the History of Assyria (1852); Notes on the 
Early History of Jlabylonia (1854); a transla- 
tion of Herodotus with a commentary (in which 
he collaborated with his brother. Rev. George 
Rawlinson, and with Sir Gardner Wilkinson); 
and Cuneiform Inscriptions of Western Asia, 
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edited along with E. Norris, G. Smith, and 
T. G. Pinches (1801-80). His great work was 
the decipherment of the Behistun cuneiform in- 
scription (184G). 

Rawlinson, Henry Seymour, first baron, Bri- 
tish soldier, was born in 1864. He was educated 
at Eton and Sandhurst, and served inBurmah, the 
Sudan, and the South African War. During the 
European War he commanded the Seventh Divi- 
sion in Flanders in 1914; in 1915 he was given com- 
mand of the Fourth Army, which he led during 
the Somme offensive of 1916. In 1920 he became 
commander-in-chief of the army in India. He 
died in 1925. 

Rawtenstall, a municipal borough of Lanca- 
shire, England; served by the Lancashire & 
Yorkshire Railway. There are cotton, woollen, 
and slipper manufactories. Pop. (1921), 28,381. 

Ray, John, English naturalist, born 1627, died 
1705. He was educated at Cambridge, where he 
subsequently lectured in Greek and mathematics. 
He was elected f.r.s. in 1 667. Among his works 
are: Ilistoria Plantarum Generalise TIistoria Insec- 
toTum, and Synopsis Methodica Avium et PisHum. 
The Ray Society (founded 1844), devotes itself to 
the publication of botanical and zoological works, 
and has issued many valuable treatises. 

Ray, a name of many elasrnobranch fishes, 
including the skate and allied forms, recognized 
by the flattened 
body and by the 
extremely broad 
and fleshy pec- 
toral fins, which 
seem to be mere 
continuations of 
the body. These 
fishes produce 
large eggs, which 
arc enclosed in 
horny capsules 
quadrilateral in 
form, with pro- 
cesses at the cor- 
ners, and known 
familiarly as ‘mer- 
maids’ purses ’, 

&c. The most 
typical members 
of this group are 
those of the family 
Raiidae, including Inrlian Sting Ray 

the thornback ray 

or skate (Raia clavdta), so named from the 
curved spines which arm the back and tail; and 
the common grey or blue skate {R, batis), which 
possesses an acutely pointed muzzle, the body 
being somewhat lozenge-shaped, and the colour 
ashy-grey above. (See Skate,) The starry ray 
(R. radiata) is so called from having a number 


of spines on its upper surface rising from rayed 
or starlike bases. Other families have as their 
respective types the sting ray (Trygon pastindcai 
see Sting-ray); the electric ray {Torpedo rnarmo- 
rata: sec Torpedo); and the eagle ray (Myliobatis 
aquila). Some of the eagle rays are known as 
‘devil-fishes’, especially huge members of the 
genus Ceratoptera. See Devil-fish, 

Rayleigh, John William Strutt, third Baron, 
physicist, born 1842, died in 1919. He was 
educated at Trinity College, Cambridge, where 
he was senior wrangler and first Smith’s prize- 
man in 1865. In 1873 he succeeded to the title, 
on the death of his father. He was professor of 
experimental physics at Cambridge from 1879 to 
1884, and of natural philosophy at the Royal 
Institution from 1887 to 1905, and from 1887 
to 1896 he was secretary to the Royal Society. 
He was associated with Sir William Ramsay in 
the discovery of argon. Besides many scientific 
papers and articles, he wrote a valuable work on 
The T'heory of Sound (2 vols., 1877-8; new edition, 
1894-6). He received the Order of Merit in 1902, 
and the Nobel prize for physics in 1904. 

Rays, Electric (including X-rays). It was 
observed by Rontgen, in 1895, that crystals of 
barium platino-cyanide which were lying on a 
bench near an exhausted tube glowed brightly 
when an electric discharge was passed through 
the tube. Photographic plates were affected, 
as if by exposure to light, even though protected 
by wrappings of opaque black paper. These 
effects were found to be due to radiations pro- 
ceeding from those portions of the walls of the 
discharge-tube on which the cathode rays fell 
(see Electron), Rontgen called these radiations 
X-rays; they are sometimes also known as 
Rontgen rays after their discoverer. X-rays 
radiate out in all directions from their point 
of origin, travelling, like light, in straight lines. 
The intensity of the radiation at any point is 
thus inversely proportional to the square of the 
distance of the point from the origin of the rays. 
Unlike light, X-rays arc neither regularly re- 
flected nor refracted. They are, however, scat- 
tered during their passage through any material 
medium, so that any substance through which 
a beam of X-rays is passing becomes itself a 
source of X-radiation. This scattered X-radiation 
is always much less intense than that of the rays 
from which it is produced. In addition to the 
properties of affecting a photographic plate and 
causing fluorescence in certain substances. X-rays 
discharge a conductor when either positively or 
negatively charged. This is due to the formation 
in the surrounding air of charged gaseous ions 
(see Ionization), This power of discharging an 
electroscope provides the most sensitive method 
of detecting and the most accurate method of 
measuring the intensity of a beam of X-rays. 
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From a practical point of view the most im- 
portant property of the rays is that of penetrating 
many substances which are opaque to ordinary 
light. No substance is perfectly transparent to 
the rays, and no substance is absolutely opaque. 
In all cases there is a gradual absorption of the 
rays, the amount absorbed increasing with the 
thickness of material traversed. For homo- 
geneous rays the absorption is exponential; that 
is to say, if a plate of aluminium 1 centimetre 
thick cuts down the radiation to one-half, a 
plate 2 centimetres thick will cut down the 
radiation to one-quarter, and one 3 centimetres 
thick to one-eighth. If Iq is the initial intensity 
of the beam, and 1^ the intensity after passing 
through a thickness d of material, 
where e is the base of ntitural logarithms, and 
X is called the coefficient of absorption of the rays 
in the substance. In general, substances of low 
density, containing only elements of low atomic 
weight, are very transparent to the rays, while 
dense substances, especially if of high atomic 
weight, are very opaque. Thus paper, wood, 
water, and flesh are very transparent, so that 
the rays will readily affect a photographic plate 
after passing through the thickness of a man’s 
body. A heavy metal, such as lead, is very 
opaque, a thickness of one-eighth of an inch 
being sufficient in most cases to stop the rays 
almost completely. Since X-rays travel in 
straight lines, they cast shadows in the same 
way as light. Thus if the hand is held between 
the source of rays and a fluorescent screen, the 
shadows of the relatively opaque bones can be 
seen standing out clearly against the fainter 
shadow cast by the nearly transparent flesh. 
It is this property which gives the rays their 
immense importance in medical diagnosis. The 
penetrating power of the rays increases rapidly 
with the potential difference used to excite the 
discharge-tube. With the powerful apparatus 
now employed it is possible to produce X- 
radiation which will penetrate 2 or 8 inches of 
steel. The examination of metal castings, &c., 
for flaws in the metal by means of X-rays is now 
becoming an important branch of metallurgy. 
The suggestion that X-rays were electro- 
magnetic pulses or waves produced by the 
sudden stoppage of the rapidly moving charged 
cathode particles was made, shortly after -^e 
discovery of the rays, by Stokes, who also sug- 
gested that the absence of regular reflection and 
refraction was due to the very small wave- 
length of the radiations. This hypothesis has 
been recently verified. Laue, in 1912, suggested 
that the cleavage planes of a crystal might be 
used as a sort of diflraction grating for X-rays, 
in which case the wave-length of the radiations 
could be determined by a method very similar 
to the determination of the wave-length of light 


by a diffraction grating. The experiments were 
carried out by Friedrich and Knipping, and later, 
by an improved method, by W. H. and W, L. 
Bragg. The wave-lengths of the X-rays from 
a discharge-tube cover a considerable range of 
values, the average wave-length decreasing as 
the potential used to excite the discharge is 
increased. Thus the rays of small wave-length 
are the most penetrating. The X-rays most 
commonly excited have wave-lengths between 
10~* and 10 ® centimetres. Their average 
wave-length is thus only about one ten-thou- 
sandth of that of ordinary light. The various 
elements possess an X-ray spectrum which is 
characteristic of the element. The characteristic 
radiation of an element may be excited either 
by passing through it primary X-radiation of 
distinctly shorter wave-length than that to be 
excited, or by bombarding the substance in a 
vacuum tube with cathode rays of suitable 
velocity. The X-ray spectra of the elements 
are simpler than the optical spectra, and consist 
of two sets of lines, the penetrating or K series, 
and the absorbable or L series. The study of 
these lines has thrown much light on the struc- 
ture of the atom (see Matter; Spectra, Theory 
of; X-ray Spectra), 

X-rays produce various physiological changes 
in living tissues, the nature of which is not yet 
well understood (see Radiology), 

The discovery of X-rays led to an exhaustive 
search to determine whether rays of a similar 
character could be produced in other ways (see 
Radio-activity), On further investigation it was 
found that the rays given out by radio-active sub- 
stances were of three distinct kinds, which were 
denoted by the non-committal symbols a, p, 
and y. All three types share with X-rays, 
though to very different degrees, the properties 
of penetrating substances which are opaque to 
ordinary light, of affecting a photographic emul- 
sion, of lighting up a fluorescent screen, and of 
producing electrical conductivity in a gas. Only 
one type, the y-radiation, is actually of the same 
nature as X-rays. The differentiation between the 
three types of radiation was first made by the 
great difference in their powers of penetration. 
The a-rays are completely stopped by a thick- 
ness of ^th millimetre of aluminium, or by 
10 centimetres (4 inches) of air at atmospheric 
pressure. The absorption of the p-radiation is 
a gradual, exponential absorption, so that no 
very definite limit can be placed to its pene- 
trating power. It is, however, difficult to detect 
its effects through a thickness of more than 
1 millimetre of lead. A small residual effect 
can, however, be observed through as much as 
4 inches of lead or 12 inches of iron. This is 
due to the y-rays, which are the most pene- 
trating tjqie of radiation known. Absorption 
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provides only a crude test of the radiation. 
Some radio-active hodies emit a very absorb- 
able radiation which has been shown to be of 
the p-ray type, although its penetration is only 
comparable with that of the a-rays. This is 
sometimes known as ^-radiation. Some kinds 
of are not much more penetrating 

than the most penetrating p-rays, 

OL-'fays , — If a fluorescent screen placed near a 
weak source of radiation is examined with a 
magnifying-glass, it can be seen that the fluo- 
rescence takes the form of numerous scintilla- 
tions or points of light which suddenly flash out 
and rapidly die away. The effect is obviously 
due to the impact of small particles projected 
from the radio-activo substance. These a- 
particles carry a charge of positive electricity. 
They are, therefore, deflected by strong magnetic 
or electric fields, and their velocity can be deter- 
mined by the method employed for cathode rays 
(see Electron), Their velocity is found to vary 
from about 9000 to 14,000 miles per second. 
The smallness of the deflections compared with 
those produced by similar fields in a beam of 
cathode rays proves that their mass is much 
greater than that of an electron. Rutherford 
has shown that they consist of atoms of helium. 
If a glass tube, with walls sufficiently thin to 
allow the a-rays to pass through them, is sealed 
Into a discharge-tube, and is then filled with 
radium emanation, a-particles from the emana- 
tion collect in the discharge-tube, and after a 
few hours the characteristic spectrum of helium 
can be observed in the tube on passing the 
discharge. The charge on the a-particle is 
numerically twice that on an electron, so that 
an a-parficle consists of a helium atom which 
has lost two electrons. Owing to their com- 
paratively large mass and high velocity, the 
a-rays produce very intense ionization in any 
gas through which they pass. A single a-particle 
will produce as many as 86,000 pairs of ions; 
in fact, so violent is the impact when an a- 
particle strikes directly on an atom that the 
atom may be completely disintegrated by the 
blow. In this way Rutherford has succeeded 
in transforming nitrogen, and some other ele- 
ments, into hydrogen and helium. A beam of 
a-rays from a given radio-active clement gradu- 
ally loses velocity in passing through matter, 
but the number of particles in the beam remains 
practically constant until a definite thickness 
of material has been traversed, when all the 
particles are abruptly stopped. This critical 
distance is known as the range of the particles 
in the substance, and depends on the initial 
velocity of the rays. The range of the particles 
is characteristic of the material from which they 
are ejected, and may be used to distinguish 
between different radio-active bodies. 


p-rays. — The p-radiation consists of a stream 
of negative electrons (see Electron) travelling 
generally with velocities much greater than 
those of the cathode rays, and approaching in 
some instances within 1 or 2 per cent of the 
velocity of light. If, however, the ratio of the 
mass to the charge on the p-particles is investi- 
gated by measuring the magnetic and electric 
deflexions of the rays, it is found that the mass 
of a p-particle increases continuously with in- 
crease in velocity, so that the mass of the fastest 
p-particles is five or six times the mass of an 
electron in the cathode stream (see Electron), 
Owing to collisions with the atoms, a pencil of 
p-rays is rapidly diffused on passing through 
matter. After diffusion the absorption of the 
rays becomes exponential, the eoefficient of 
absorption decreasing as the velocity of the 
rays is increased. Owing to the smaller energy of 
the particles, the p-rjiys produce less ionization 
and fluorescence than the a-rays. Their photo- 
graphic effect is, on the contrary, much greater. 

y-rays , — ^Thc penetrating or y-ri^diations are 
not deflected in an electric or magnetic field, 
and, therefore, do not consist of charged par- 
ticles. The fact that Y“^*a‘bation can be pro- 
duced by allowing a beam of p-rays to impinge 
on a lead target indicates that the relation 
of Y “ p- radiation is the same 

as that of X - rays to cathode rays, that 
is to say, that they consist of electro-magnctic 
pulses. As, however, the p-iays travel, in 
general, much more swiftly than the cathode 
rays, the pulses produced are of shorter wave- 
length, and, therefore, more penetrating than the 
X-rays from an ordinary discharge-tube. This 
conclusion has been verified by Rutherford, 
using a modilication of the crystal diffraction 
method, and the wave-lengths of the principal 
y-radiations have been found to lie between 
10~® and 10”^® centimetres, or approximately one- 
tenth of that of ordinary X-radiation. With the 
cvcr-increasing power and voltages now being 
used for X-ray production, it will probably not 
be long before X-radiation will be produced of 
penetrating power equal to that of the y-rays 
from radio-active substances. The origin of the 
y-radiation is probably due to the sudden ejec- 
tion from the radio-active atom of a p-particle, 
as the sudden starting of a p-particle should 
produce radiation of the same tyi)e as that 
produced when it is stopped. It may be noted 
that y-rays arc only emitted by radio-active 
substances which emit p-radiation, but there is 
no proportionality between the two effects. If 
y-rays are allowed to impinge on a target, p-radia- 
tion is produced. A primary beam of y-rays gives 
rise to secondary y-radiation on passing through 
matter, and is absorbed by matter according to 
an exponential law. In the case of elements of 
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high atomic weight, characteristic y-radiatims 
may be excited, and these characiieristic y-rays 
can also be excited by p-rays of suitable velocity. 
These radiations have now been identified as 
being merely the K- and L-radiations of the 
elements from which they are produced. 

Bibliography; G. W. C. Kaye, X-rays; 
Sir W. H. and W. L. Bragg, X-rays and Crystal 
Structure; J. A. Crowther, Ions, Eketrons, and 
Imizing Radiations; Sir E. Rutherford, Radio- 
active Substances and their Radiations, 

Razor, the well-known shaving appliance, has 
a blade made of the finest crucible steel. Razors 
of the old style were flat-sided, and were only 
kept in satisfactory condition by frequent grind- 
ing and honing. The hollow-ground razor was 
first introduced by German manufacturers, but 
its property of preserving for a long time a 
reasonable edge without honing was soon recog- 
nized, and the manufacturers in all countries 
installed suitable grinding plant and devoted 
themselves to its production. Many stones are 
used in turn in these grinding operations, the 
later stages being performed on wheels of small 
diameter. A successful safety razor was intro- 
duced by Gillette, in which a small flat blade 
with two cutting edges was held to a curved 
base by a cover provided with a screw con- 
nection to the handle. The guard of this razor 
has the form of a comb. In the new razor of 
this type the comb-guard has been abandoned, 
and the blade is held against two sharp ridges 
on the base, each about one-eighth of an inch 
from the edge. The blade, although held firmly, 
is quite flexible, and capable of easy adjustment 
to suit the different degrees of closeness of cutting. 
The old implement has not entirely lost favour, 
and where skill has been acquired in stropping 
gives at least as good results as any of the 
safety razors. 

Razor-fish, the Coryphama novacula of the 
Mediterreanean, a species of fish with a com- 
pressed body, much prized for the tabic. See 
also next article. 

Razor- shell, or Razor-fish (Solen), a genus 
of bivalve mollusca, forming the type of the 


family Solcnida?. The razor-shells are common 
on British sea-c;oasts; the shells are somewhat 
cylindrical in shape and gaping at either end. 
The animals possess a powerfol muscular ‘ foot 
used for burrowing swiftly into the sandy coasts 
which they inhabit. The familiar species are the 
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Sokn siliqua and 5. ensis, both of them eaten 
and also used for bait. 

R6 (ra), lie de, an island of France, in the 
Bay of Biscay, about 2 miles off the coast of 
the department of Charente-Inf^rieure, to which 
it belongs, 6 miles west of La Rochelle; greatest 
length, 18 miles; breadth, nearly 4 miles; area, 
33 sq. miles. Oyster-culture, salt-making, and 
vine-growing are the chief industries. The chief 
places arc St. Martin and Ars-en-R6. A light 
railway traverses the island from west to east. 
There are four forts, and dikes for the preven- 
tion of inundations by the sea. 

Reade (red), Charles, novelist, was born in 
1814, and died in 1884. He was educated at Mag- 
dalen College, Oxford, where he took the b.a. 
degree, and was called to the Bar in 1843. In 1851 
he began writing for the stage, and gained great 
success with his comedy Masks and Faces (1852), 
written in collaboration with Tom Taylor. He 
transformed it into a novel, Peg Woffington., in 
1853. This was followed by Christie Johnstone, 
and IV s Never Too Late to Mend, one of his ‘ novels 
with a purpose ’, in which he attacked the 
English prison system. The most scholarly and 
artistic of his writings. The Cloister and the 
Hearth, dealing with the lives of the parents of 
Erasmus, appeared in 1861, and among the more 
important of his other works are: The Course of 
True Love never did run Smooth, Love. Me Little 
Love Me Long, White Lies, Hard Cash, Griffith 
Gaunt, Foul Play, Put Yourself in Ilis Place, and 
A Terribk Temptation, He is also the author, 
either alone or in collaboration with others, of 
the following dramas: Gold, Two Loves and a 
Life, The Lyons Mail, The King's Rival, and 
Drink (based on Zola’s L' Assom?noir), 

Reader, specifically, one whose office it is to 
read prayers, lessons, lectures, and the like to 
others; as, (a) in the Roman Catholic Church, one 
of the five inferior orders of the priesthood; (6) 
in the English Church, a layman appointed to 
read the lessons in churches with the consent of 
the incumbent; (c) a kind of lecturer or pro- 
fessor in universities, &c.; (d) in printing- 

offices, a person who reads and corrects proofs. 

Reading (red'ing), a municipal 
borough, the county town of Berkshire, 
England, on the Kennet; served by 
the Great Western, Great Central, and 
London & South-Western Railways, 
and by the Kennet and Avon Canal.^ 
Reading is a typical English county 
town, and a great agricultural centre. 

'The Kennet and Avon Canal starts from the Port of 
Bristol and runs via Bath (for the Somersetshire Coal Canal), 
Bradford-on-Avon, Semington (for the Wilts and Berks 
Canal), Devizes, Burba^S Hungerford, and Newbury to Read- 
ing, where it joins the Thames for Henley, Marlow Maiden- 
head, Windsor, Staines, and London. From Bristol to Bath 
is 15 miles; from Bath to Newbury, 57 miles; from Newbury 
to Reading, 1 miles; and from Reading to London, 74 milea. 
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It has a university college, founded in 1892, 
which it is proposed to raise to university rank. 
There are also a celebrated biscuit-factory and 
large engineering works. Reading is an impor- 
tant railway junction. There are remains of a 
magnificent Benedictine abbey founded (1121) 
by Henry I, who was buried within its precincts. 
Pop. (1921), 92,274. 

Reading, a city of Pennsylvania, United 
States, the county scat of Berks county, on 
the Schuylkill; served by the Pennsylvania 
Railway, by local electric-traction lines, and 
by the Schuylkill ('anal to Philadelphia. There 
are shops of the Philadelphia & Reading Rail- 
way, and large iron- and steel-foundries. Read- 
ing is situated near anthracite coal-fields and 
iron-mines. Tobacco, hsits, hardware, and 
hosiery are among other manufactures. Reading 
was laid out in 1748, and became a city in 1847. 
Pop. (1920), 107,784. 

Rea 'gent, in chemical analysis, a substance 
employed as a test to determine the presence 
of another substance. Thus, iron in solution is 
detected by the addition of several reagents, 
the most delicate being ammonium thiocyanate. 
This reagent gives a bright-red coloration with 
even minute quantities of iron in solution. 
Potassium fcrrocyanidc is also used for the 
detection of iron; with ferric salts it gives 
a deep-blue precipitate. Chemical an<alysls is 
based on the use of chemical reagents. 

Real, in law, pertaining to things fixed, per- 
manent, or immovable. Thus real estate is landed 
property, including all estates and interest in 
lands which arc held for life or for some greater 
estate, and whether such lands be of freehold or 
copyhold tenure. So a real action is an action 
brought for the specific recovery of lands, tene- 
ments, and hereditaments. 

Real 'gar, or Ruby- sulphur, AsjSg, one of 
the ores of arsenic found native in Hungary, 
Saxony, Switzerland, and China. It is used 
as an orange-red pigment. 

Realism, in metaphysics, as opposed to 
idealism, the doctrine that there is an imme- 
diate or intuitive cognition of external objects, 
and that external objects exist independently 
of our sensations or conceptions. As opposed 
to nominalism, it is the doctrine that asserts 
that general terms like man, tree, &c., arc not 
mere abstractions, but have real existences 
corresponding to them. In the Middle Ages 
there was a great controversy between the 
realists and the nominalists, the chief contro- 
versy which divided the schoolmen into rival 
parties. The realists maintained that things 
and not words are the objects of dialectics. 
Under the denomination of realists were com- 
prehended the Scotists and Thomists, and all 
other sects of schoolmen, except the followers 


of Occam and Abelard, who were nominalists. 
See Idealism*, Nominalism. 

Reaping-hook, or Sickle, a curved metal 
blade with a smooth or serrated cutting edge 
on the inner side of the crescent, and set in 
a short wooden handle, used for cutting down 
corn, grass, &c. It is about 18 inches in length, 
and tapers from a breadth of about 2 inches 
at the handle down to a more or less sharp 
point. In early times the sickle was in general 
use, but is now replaced by the reaping-machine. 

Reaping-machine, or Reaper, a machine 
for cutting down standing co;n, &c., usually 
worked by a pair of horses, the cutting ma- 
chinery being driven by being connected with 
the wheels on which the machine is drawn 
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The cutting blades are at the front; the binding mechanism, 
on the right, shows the string box, endless apron and delivery 
table, 8cc. 

By permission of Messrs. Wallace (Glasgow), Ltd. 

over the field. The cutting is effected rather 
in the manner of a pair of scissors than in that 
of a scythe, and a scries of small toothed wheels 
have to be connected with the main wheel or 
wheels so as to produce the fast motion neces- 
sary for driving the cutting knives. These 
knives generally consist of triangular pieces of 
steel riveted to an iron bar, and are some- 
times smooth- edged and sometimes tooth-edged. 
The knife - bar projects horizontally from the 
side of the machine at a short distance above 
the ground, and moves backwards and for- 
wards on guides fixed at the back of a number 
of pointed fingers, which enter the standing grain 
and guide the straw to the edges of the knives. 
The motion of the bar being very rapid, the 
grain is cut down with corresponding speed, and 
as it is cut it is received on a platform fixed be- 
hind the knife-bar, the operator throwing it back- 
wards by means of a rake. The sheaves are tied 
by hand. Self-binder . — A sort of revolving rake 
or reel, with four or five arms set in motion by 
the driving-wheel, brings corn well on to the 
knife-bar, and when cut it is delivered at the 
back of the machine to a binding apparatus. 
An endless apron receives the grain as it is cut» 
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and deposits it in sheaves in a suitable receptacle, 
where by ingenious mechanical arrangements the 
sheaf is caught and compressed by iron arms; 
twine from a reel is passed round it, fastened 
by knotting, cut away, and the bound sheaf is 
tossed out. The sheaves may also be bound with 
wire, straw, rope, &c. Reaping and thrashing 
machinery are often combined in America. 
Some macliines cut off merely the ears from the 
standing corn, leaving the straw. See Agricul- 
ture; Tractor, 

Reason (Lat. ratio) ^ a term used in mental 
philosophy to denote a faculty of the mind 
which enables man to deduce conclusions from 
facts or from propositions, and especially to 
draw valid inferences from true premises. It 
distinguishes the true from the false, right from 
wrong, and enables man to choose the proper 
means for the attainment of particular ends. 
Hume restricted the function of reason, with- 
drawing from its domain the discernment of 
right and wrong, whilst I^ocke wrote that 
“ reason is conversant with certainty alone, 
while the discovery of that which, as probable, 
enforces a contingent assent or opinion is 
ascribed to an especial faculty, called the 
judgment ”, 

Man has been called a rational animal^ and 
reason is the highest faculty of the human 
mind, distinguishing man from the animals. 
The latter, it must be admitted, frequently 
direct their actions intelligently to desired ends, 
but they do not possess man’s power to think 
in general terms. It is by means of reason that 
man is able to contemplate things spiritual as 
well as material, to weigh all that can be said 
or thought for and against them, and hence to 
draw conclusions and to act accordingly. Reason 
is thus synonymous with intellect and is opposed 
to instinct. It is to be distinguished from imagi- 
nation, feeling, and desire, or from the faculty 
which enables man to learn certain truths in- 
tuitively. The terms reason and understanding 
have been considered as identical by English 
philosophers; but Kant set up an antithesis, 
distinguishing between reason (Vemunji) and 
understanding (Verstand), The former, rising 
above experience, is the principle of principles; 
it speculatively verifies every special principle, 
or practically determines the proper ends of 
human action. The latter conceives of sensible 
objects within exj)erience, which it again com- 
pares one with another, or with particular 
representations of them, or with the objects 
themselves. — Bibliography; Thomas Whit- 
taker, article in Hastings’s Encyclopcedia of 
Religion and Ethics; J. M. Baldwin, Dictionary 
of Philosophy and Psychology, 

Rebellion, the taking up of arms, whether 
by natural subjects or others, residing in the 


country, against a settled Government. By 
international law rebellion is considered a crime, 
and all persons voluntarily abetting it are crimi- 
nals whether subjects or foreigners. When a 
rebellion has attained such dimensions and 
organization as to make of the rebel party a 
state de facto^ and its acts reach the dimen- 
sions of war de facto, it is now the custom of 
the State to yield to the rebels such belligerent 
privileges as policy and humanity require, and 
to treat captives as prisoners of war. 

R6camier (ra-ka-mi-a), Jeanne Fran^oise 
Julie Adelaide, whose maiden name was Ber- 
nard, born at Lyons 1777, died 1849, At the 
age of sixteen she went to Paris, and was there 
married to Jacques R^camier, a rich banker, 
more than double her own age. From this 
time her aim was to surround herself with 
personal admirers, and to attract to her salon 
the chief personages in French literature and 
politics. Her husband becoming bankrupt, she 
went to reside with Madame de Stael in Swit- 
zerland, having been banished from Paris in 1811 
by Napoleon on account of her intimacy with 
his enemies. At the downfall of Napoleon she 
returned to Paris, and again opened her salon, 
which as before continued to be a resort of men 
of intellect till her death. She had very intimate 
relations with Benjamin Constant and Chateau- 
briand. — Cf. II. N. Williams, Madame Rdcamier 
and Her Friends, 

Receipt, a written acknowledgment or ac- 
count of something received, as money, goods, 
&e. A receipt of money may be in part or in 
full payment of a debt, and it operates as an 
accjuittance or discharge of the debt only as far 
as it goes. In Britain if a receipt for a sum of 
£2 or upwards does not bear the twopenny 
Government stamp, it is inadmissible as evi- 
dence of payment. The stamp may be either 
adliesive or impressed on the paper. Formerly 
there were special adhesive receipt stamps, but 
the twopenny postage stamp now serves also for 
receipts. 

Receiver, in England, a person appointed by 
the High Court to receive the rents and profits 
of land, or the produce of other property, which 
is in dispute; also a person appointed in suits 
concerning the estates of infants, and other 
cases. The receiver-general is an officer of the 
Duchy of Lancaster, who receives its revenues, 
&c. For official receivers see Bankrupt, 

Receiver of Stolen Goods, one who takes 
stolen goods from a thief, knowing them to be 
stolen, and incurs the guilt of partaking in the 
crime. Receivers of stolen property are liable 
to penal servitude for from three to fourteen 
years, or imprisonment for two years with or 
without hard labour. 

Receiving Order is an order issued by 
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the court in England on presentation of a 
bankruptcy petition^ either at the instance of 
the debtor himself or at the instance of a cred- 
itor. It vests the property of the debtor in 
the Official Receiver for the puqioses of pro- 
tection and management until a further order 
of the court or an arrangement among the 
creditors be made. Not only does such an 
order preclude the debtor from intromitting 
with his estate, but it also suspends all separate 
legal proceedings by his creditors. It thus 
affords time for full investigation of the debtor’s 
affairs and for the avoidance of bankruptcy, if 
possible, by a composition arrangement. 

Recent Formation, in geology, the name 
given to the later of the two series into which 
the post-Tertiary formation has been divided, 
the former or earlier being the post-Pliocene. 
This ‘ recent ’ series includes all superficial 
accumulations, as sand, gravel, silt, marl, peat- 
moss, coral reefs, &c., from the close of the last 
ice age down to and comprising those accumu- 
lations that arc still in process of being formed. 

Recep'tacle, in botany, a name given to the 
more or less enlarged and modified apex of the 
pedicel or peduncle, upon which all the parts of 
a flower are directly or indirectly borne; also 
known as the torm or thalamus. The term is 
also applied to the common axis of some com- 
pressed inflorescences, such as the head, espe- 
cially in the ord. Compositae; and sometimes to 
the axis bearing the fructification in ferns, 
mosses, Algie, and Fungi. 

Rechabite, among the ancient .Tews, one of 
a family or tribe of Kenites whom Jonadab, the 
son of Rechab, bound to abstain from wine, 
from building houses, from sowing seed, and 
from planting vines (cf. Jer, xxxv, 0, 7). In 
modern application the Rechabites are a benefit 
society composed of total abstainers from in- 
toxicating drinks, called the Independent Order 
of Rechabites. 

Reciprocity, in international trade, is a 
special arrangement between two nations by 
which the citizens of each obtain advantages 
or privileges in their trading relations with the 
other. Commercial treaties have been concluded 
between states since the earliest times. The 
text is extant of treaties of commerce and 
navigation between Carthage and Rome in 
509 and 348 b.c. The term ‘ reciprocity ’ first 
came into use, however, in 1815, when a treaty 
between Great Britain and the United States 
was concluded in which the restrictions on 
shipping were reciprocally relaxed. About ten 
years later the same principle was applied to 
protective tariffs, and some writers began to 
advocate the policy of basing international 
trading relations upon reciprocal concessions, 
so that no nation would admit the goods of 


another on more favourable terms than the 
other nation granted to the exports of the first. 
The treaty that Cobden negotiated with France 
in 1800 was reciprocal in its general character, 
but care was taken to avoid the suggestion that 
the lightening or removal of British duties on 
imports from France was conditional on the 
more favourable treatment of our exports to 
France. After Great Britain had adopted a 
free trade policy, the advocates of reciprocity 
began to urge that retaliatory duties should 
be levied on imports from those countries which 
taxed our exports. This proposal formed part 
of the tariff reform policy put forward by the 
late Joseph Chamberlain. 

The ‘ reciprocity treaty ’ is a favourite instru- 
ment of the United States Government. Under 
such a treaty one nation grants another special 
reductions of import duties in return for equi- 
valent reductions by the other country. Such 
concessions are, however, frequently extended 
to further nations en bloc through the instru- 
n\cntality of ‘ the most favoured nation clause ’, 
a general promise, which is often included in 
conunercial treaties, to concede to the state 
in the treaty all advantages which may be 
granted to any other state. 

Recitative, in music, may be regarded as 
the link l)etwecn speech and song. In it the 
subtle variations of pitch which occur in normal 
speech arc replaced by the larger and definitely 
fixed intervals of the musical scale, while the 
rhythmic freedom oi‘ prose is secured by an 
absence of the regular time-divisions which are 
an essential feature of ordinary music. Recita- 
tive was first written in the closing years of the 
sixteenth century, and through all the inter- 
vening centuries has preserved some of the 
musical turns of j)hrasc that appeared in the 
earliest exam})lcs, notably the descent from 
the key-note to the iifth of the scale, which 
forms the almost universal close. Recitative 
is used in opera and oratorio, where the text 
calls for a more rapid musical expression than 
is possible under the conditions of normal 
composition. In recitativo secco the accom- 
paniment consists only of occasional chords 
placed where necessary to make the phrases 
harmonically clear. In recitativo stromenlato 
a fuller and more musically interesting sux>- 
port is given by the accompanying instru- 
ments, which are also, in general, more numer- 
ous. In mezzo recitativo the accompaniment is 
musically complete in itself, but does not thereby 
curtail the freedom of the vocal declamation. 
A further development of this last style forms 
the foundation of Wagner’s method of com- 
position, particularly in his later operas. 

Reclaiming, in Scots law, the process of 
appealmg from a judgment of the lord-ordinary 
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to the inner house of the Court of Session. A 
reclaiming note is the petition of appeal to the 
inner house craving the alteration of the judg- 
ment reclaimed against. 

Reclamation, the winning of land from the 
sea. There are many types of activity which 
may be considered under this heading, such as 
the protection of the coasts against erosion, the 
building of sea-walls to protect lands which 
would otherwise be covered at high tide, and 
the raising of the coast-line lands by the use of 
groynes. Great tracts of land have been re- 
claimed from the sea in many places on the 
coasts of Europe. The Romans made successful 
reclamations in the Fen district, and in the 
seventeenth and eighteenth centuries the land 
of Sunk Island, in the Humber, and large areas 
in the Dee estuary were won from the water- 
covered banks. At later dates similar endeavours 
have proved successful on the Seine, the Ribble, 
and the Tees. The reclamations by the use of 
embankments in Holland are perhaps the most 
extensive of all. Where embankments are made 
use of for this purpose, the built-up material 
must not only be capable of withstanding the 
steady pressures and considerable shocks caused 
by the sea, but must also be treated in such a 
way as to be totally impermeable to water. 
When the substances available at the place of 
working are of such a character that the build- 
ing of a water-tight embankment is otherwise 
impossible, recourse is made to the use of a 
puddled-clay wall, inserted within the bank to 
supply the necessary character. Clay is kneaded 
with water, and is built up as the centre or core 
of the bank (see Ileservoir)^ This wall must be 
carried down to a sound rock or clay foundation, 
wliich is commonly only obtained at some depth 
below the base of the embankment. The drainage 
of reclaimed land in Holland is effected with 
windmill-driven pumps. Breaches have been 
closed by piling and planking up in the region 
of the gap, by the insertion of lowering panels 
in specially constructed frames, and by building 
an additional bank or wall behind the gap. In 
extreme cases the sinking of old boats filled with 
shore material and cement has proved an effec- 
tive solution. 

At the estuary of a river the building of 
banks forming a channel through which the 
river is to pass is followed by the accretion of 
deposits of rich soil on the parts outside the 
channel. Foreshores at such places are soon 
built up, and a growth of coarse grass quickly 
follows. 

Groynes consist of erections of timber in the 
form of screens built out to sea. The wind- and 
tide-swept material is banked up against the 
groynes, and the level of the shore is raised. 
In places where coast erosion is taking place 
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the building of sea-walls of heavy stone is a 
necessity if the lands are to be conserved. 
These walls are built of a shape which changes 
from a gradually curved slope at the foot to an 
almost vertical straight rise at the higher parts, 
and they are sometimes provided with a top 
which is curved and projecting towards the sea 
to cast back the waves that break on the wall. 
Such erections are common at seaside places. 
At Blackpool the wall is built up of hexagonal 
basalt piers. When groynes are not fitted at 
the base of such sea-walls, the stonework must 
be carried to some distance below the shore to 
ensure that water cannot cut away the material 
below the wall. 

Recog'nizance, in law, an obligation of record 
which a man enters into before some court of 
record, or magistrate duly authorized, with par- 
ticular conditions: as to appear at the assizes 
or quarter-sessions, to keep the peace, &c. 

Recon ^naissance. “ Detailed and timely 
information about the enemy and the theatre 
of operations is a necessary factor of su(‘c*ess 
in war.” These words, from the British Field 
Service Regulations ^ explain the bedrock prin- 
ciple on which information is sought in war, 
and the methods followed to obtain this infor- 
mation are known as reconnaissance; or, again, 
in the words of the British Field Service Regula- 
tions^ “ Reconnaissance is the sendee of obtain- 
ing information with regard to the topography 
and resources of a country and the movements 
and dispositions of an enemy.” 

‘ Si vis pacem, para bellum ’, and any Govern- 
ment which takes its duty seriously will prci)are 
for war during peace by collecting information 
about other nations. Should war at any future 
time ensue, such a Government will be in pos- 
session of much general information about the 
enemy country and its resources; but more 
detailed and peculiar information will be re- 
quired by the commandcr-in-chief and those 
entrusted with the conduct of the war. The 
acquisition of this will entail special long- 
distance reconnaissance, which will in these 
modern days be undertaken by the air force, 
with a view to checking the information already 
possessed and supplementing it with more accu- 
rate and definite information as to preliminary 
concentrations and probable lines of advance. 
This is known as strategical reconnaissance, and 
will be carried out not only at the commence- 
ment of a campaign, but also as circumstances 
require during its continuance. 

In connection with the two words ‘ strategical ’ 
and ‘ tactical ’ it may be as well to note the old 
definitions which have been current for many 
years, and which, in a general way, are as suit- 
able now as they were at the end of last century. 
Strategy is the art of moving troops in the 
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theatre of operations; tactics that of moving 
them in presence of the enemy. Owing to 
modern developments, strategy and tactics over- 
lap a good deal more than they did formerly, 
but for the purposes of this article the definitions 
will serve. 

‘ Tactical reconnaissance ’ will take place, 
therefore, at closer quarters, when the oppos- 
ing troops are approaching within striking 
distance or are even in contact. The informa- 
tion sought under this heading will principally 
be confined to obtaining early and accurate 
details as to what the enemy is doing, and topo- 
graphical information as to the country in the 
immediate neighbourhood, and to discovering 
how his troops are disposed. The methods of 
obtaining such information are varied, and 
range from the employment of paid intelli- 
gence agents under the control of general head- 
quarters through aeroplanes working with the 
particular formation which requires the infor- 
mation. to special detachments of mounted or 
dismounted troops working within touch of 
their respective brigades and divisions. 

When a body of troops is sent out on a recon- 
noitring expedition, the commander must be 
given detailed instructions as to what points 
require clearing up; and he must remember 
that his primary duty is to obtain that infor- 
mation and not to consider that he Is invested 
with a roving commission to do as he pleases. 
Fighting may be necessary in order to elucidate 
the situation, but it should be avoided unless 
the required information cannot be obtained in 
any other way. Good examples of fighting in 
order to obtain information were the trench 
raids of tiie European War, which were under- 
taken partly to worry the enemy by a system 
of pinpricks, but more particularly to keep in 
touch with his dispositions by a knowledge of 
what troops were holding a given part of the 
line. The trench raid had generally fulfilled 
its object when it succeeded in bringing back 
a live prisoner, who could be interrogated by 
the intelligence branch of the general staff. In 
the European War, and probably to an increas- 
ing extent in the future, reconnaissance both 
strategical and tactical became, and will con- 
tinue to be, largely a matter for the air force; 
but however excellent the machines, the cameras, 
and the wireless, however efficient and daring 
the pilots and the observers, there must come 
a time when subordinate commanders must 
depend for information gathered for them by 
the ordinary cavalry or infantry officers and 
soldiers working and observing on the ground. 

Reconnaissance must not l>e confused with 
espionage (q.v.), for, though the object of both 
is to obtain information, the methods employed 
are totally different. The secret-service agent 


or spy works, so to speak, underground, and 
depends for his results on secrecy and disguise, 
and when caught is liable to be shot out of 
hand. The airman or soldier or body of troops 
carrying out a reconnaissance, each and all of 
them, are performing a recognized act of war, 
and though, of course, any means may be used 
to kill or capture them, yet when once captured 
they become ordinary prisoners of war and 
must be treated as such. 

Reconstruction, in commercial law, occurs 
when a company registered under the Com- 
panies Acts is to be wound up, and its business 
and assets sold or transferred to another com- 
pany (which is usually formed for the purpose), 
the consideration for the sale or transfer being 
shares or other like interests in the transferee 
company. This is a scheme frequently resorted 
to when a company has fallen on evil days and 
it is thought that it can be saved by the issue 
of further capital, w'hich the shfireholders may 
be willing to subscribe in the hope of salving 
their interests. Generally, each shareholder in 
the transferror company receives shares in the 
transferee company in proportion to his holding 
in the former; but wherejis the shares of the 
former company were fully paid up, those of 
the new company are issued only as partly 
paid, and each member requires to face an 
assessment. Thus a company with a capital 
of (say) £20,000 in 20,000 fully paid shares of 
£1 each may sell its undertaking to a new com- 
pany for (say) 20,000 shares of £1 each 10s, 
paid, and each member will then receive for 
every share held by him in the transferror 
company one share of £1 issued as paid up 
to the extent of 10s. in the new company. 
There is thus a liability of 10s. per share on 
each member, and a fund is available for the 
business. Provision is made in the Companies 
Acts for the purchase by the liquidator of the 
interest of any member of the transferror com- 
pany who dissents from the proposed recon- 
struction. 

Reconstruction, Ministry of, a British 
Government department instituted in 1917 to 
prepare for the conclusion of the European 
War, and to carry out the stabilization of 
industry and the restoration to normal em- 
ployment of the fighting forces and munition- 
workers when peace should actually be signed. 
In Aug., 1017, the ministry was formally estab- 
lished, with Dr. Addison as the first Minister 
of Reconstruction. The Ministry of National 
Service was afterwards merged in the new 
department, and the whole was known as the 
Ministry of National Service and Reconstruc- 
tion. It ceased to exist after Sept., 1920. 

Rec'ord, specifically, an official copy of any 
writing, or account of any facts and proceed- 
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ings, whether public or private, entered in a 
book for preservation. In a popular sense the 
term records is applied to all public documents 
preserved in a recognized repository. The 
English records date back to 1100. Scottish 
records are preserved in the General Register 
House, Edinburgh, Irish in Dublin, and the 
English at the Public Record Ofllce, in London. 
The Act of 1838 conferred the guardianship of 
the English records on the Master of the Rolls, 
who in 1857 began the publication of the valu- 
able series of chronicles and memorials known 
as the Rolls Series. In the legal sense of the 
term records are authentic testimonies in writing, 
of judicial acts and proceedings, contained in 
rolls of parchment, and preserved, the courts of 
which the proceedings are thus preserved being 
called courts of record. In Scots law the record 
consists of the written statements or pleadings 
of parties in a litigation, and the * closing of the 
record ’ is a formal step, sanctioned by the judge, 
after each party has put forward all he wishes to 
say by way of statement and answer. 

Recor'der, the title of the justice of the 
peace who presides at the quarter-sessions in 
a borough. He must be a barrister of five years’ 
standing. He has a limited appellate jurisdiction, 
and may try most crimes except murder and 
treason. See Quarter-sessions, 

Recording Instruments show not only the 
value of the reading at the moment, but also, 
by means of a graph drawn upon scaled paper, 
how the quantity has varied from time to time. 
Instruments of most characters have been fitted 
with the gear necessary to make them of the 
recording type. 

In electrical instruments, such as ammeters 
and voltmeters, the changes necessary are the 
provision of a pen-fitting to the end of the 
needle or pointer and clockwork-operated drums, 
which are provided with a roll of paper. The 
pen-fitting consists of a small cylindrical ink- 
vessel through which the pen proper is passed. 
The pen has the form of a thin metal wedge 
with a very small hole through it. 

The barograph is a form of barometer in 
which the pressure changes are drawn to scale 
upon a chart. In this case a single drum is used, 
and to it the paper is fixed. Tlie paper is divided 
up by lines for each hour of the day, and by a 
height scale which gives the value of the pressure. 

Instruments have been designed by J. F. 
Campbell, Sir G. G. Stokes, and others to record 
the amount of sunshine during a day, a week, 
or other interval. 

Thermographic charts of the eonditions in a 
cold store provide useful information about the 
working of the plant and the watchfulness of 
the staff. Records are made of the temperatures 
in the cold chambers of vessels used for trans- 


porting perishable food-stuffs, where the main- 
tenance of low temperatures within prescribed 
limits is a condition exacted by the exporters* 
The values of these temperature limits are given 
in the article Ice-making and Refrigeration. 

Recorders are frequently installed in boiler- 
houses to provide permanent records of the 
amount of carbon dioxide in the flue gases. 
One system on which such instruments work 
is the measurement of the difference in volume 
before and after the carbon dioxide has been 
absorbed in a solvent, such as caustic potash. 
Incomplete combustion means such a consider- 
able loss of available heat that in many large 
steam plants the boiler attendants are awarded 
bonuses on the approximation of the average 
of the carbon dioxide contents in the flue gases 
during their shifts to the value theoretically 
possible. 

Recording of Milk, a method of selecting 
dairy stock by keeping a systematic record of 
the milk yielded by each cow in the herd through- 
out the year. This record enables the owner to 
determine exactly the quality and quantity of 
milk yielded by any particular cow, and marks 
out the jirolitable animals which may be bred 
from to improve the general tone of the herd, 
the unprofitable beasts being eliminated alto- 
gether. Milk records have been kept by private 
individuals for many years, but it is only recently 
that the system has been developed on a large 
scale. In 1895 co-operative testing began in 
Denmark, where a society was formed, and 
rapidly spread through Scandinavia. On the 
initiation of the late .Tohn Speir, the Highland 
and Agricultural Society of Scotland instituted 
a milk-recording scheme (1903) whereby, during 
the first year, 34 herds containing 1342 cows 
were tested for a period of six months. Work 
continued under the society until 1907, when 
the Ayrshire Cattle Milk Records Association 
assumed control, and eventually this body be- 
came the Scottish Milk Records Association,^ 
with head-quarters at Ayr. See Testing of Milk* 

* The organization comprises certain groups of co-operative 
societies, each comprising twelve or more farmers. When 
such a society has been formed ^ a recorder is appointed by 
the Association. This recorder is certificated as a milk tester 
(Scotland) by the Dairy School, Kilmarnock, and is supplied 
with a Gerber testing outfit, spring balance, special sheets 
and books, and sometimes a pony and trap or other suitable 
means of transport where farmers are unable to attend to 
this matter themselves. Each farmer’s cows are tested 
fortnightly^ and the total amount 1 of milk yielded during the 
intervening period is estimated by multiplying the <][uantity 
yielded on the day of testing by the number of days since the 
previous test. 

Record Office. Though Henry I interested 
himself in the preservation of documents of 
national importance, the Public Record Office, 
now housed in a fine building erected in 1900 
between Chancery Lane and Fetter Lane, may 
be regarded as to some extent the foundation 
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of Queen Elizabeth, who in 1578 established the 
State Paper Office, This remained independent 
until 1854, when, together with collections from 
the Tower of London and other depositories, its 
contents were transferred to the Record Office, 
of which the ex officio keeper is the Master of 
the Rolls. Under his guardianship have now 
been brought together the ancient Roils of 
Parliament, the Pipe Roll or Great Roll of 
the Exchequer, with the records of the higher 
and Palatine Courts, the Duchy of Lancaster, 
&c. There is further a vast collection of such 
historical records as are not retained by various 
public departments; in short, to quote the Act 
of 1838, “ all rolls, records, writs, books, pro- 
ceedings, decrees, bills, warrants, accounts, 
papers, and documents whatsoever, of a public 
nature, belonging to Her Majesty ”, Many of 
these may, if prior to a certain date, be inspected 
by the public free of charge. From time to time 
there are published Calendars of the Records. 
The General Register House, Edinburgh, is the 
depository for Scottish national records, where 
they are classed either in the historical depart- 
ment, which may be consulted by those engaged 
in research work, or in the (ieneral Record Office, 
chiefly containing legal records. The public 
records and State papers of Ireland were, until 
lately, housed in the Record Tower of Dublin 
Castle or in the building known as the Four 
Courts. Many priceless documents were lost for 
ever when the latter establishment was besieged, 
blown up, and burnt in July, 1922. — Cf. S. R. 
Scargill-Bird, Guide to Die Public Hecord Office, 

Rectification, in chemistry, a term applied to 
purification of a volatile liquid by repeated dis- 
tillation to free it from impurities either more 
volatile or less volatile than itself. The term is 
mostly applied to the purification of crude ethyl 
alcohol. Purified alcohol after rectification is 
known as rectified spirit. 

Rector, in the English Church, a clergyman 
who has the charge and cure of a parish, and 
has the parsonage and tithes; or the parson of a 
parish where the tithes are not impropriate. The 
heads of Exeter and Lincoln Colleges, Oxford, arc 
also so called, and the chief elective officer of the 
Scottish universities receives the same title. In 
Scotland it is also the title of the headmaster 
of an academy or important public school. 

Recurring Series, in algebra, a scries in 
which the coefficient of any power of is a 
linear function of a certain number of the 
preceding coefficients. Thus 
(2a + 1) ir* 4* (3a + 2) -f (5a + :i) oj* -f . . . 
is a recurring series, each coefficient (after the 
second) being the sum of the two coefficients 
immediately preceding it. 

Red. See Colour; Paints and Pigments; 
Spectrum. 


Red Algse, Rhodophycese, or Floridese, one 
of the great groups of Algae, distinguished by the 
red, pink, or purple colour of their chromato- 
phores (which nevertheless contain chlorophyll 
as well as red pigment) and by their peculiar 
reproductive organs. Red Algae are practically 
all marine and flourish best at considerable 
deptlis, their reddish coloration enabling them 
to take full advantage of the blue rays of light 
that preponderate in deep water; a number, 
however, are found in tidal pools on our coasts, 
especially species of Polysiphonia and Ceramium, 
Ithodymenia palmata (dulse), Chondrus crispus 
(carragheen), &c. The thallus displays great 
diversity of form and structure, but is always 
filamentous in type. The life-history has been 
worked out for one or two species only, such as 
Polysiphonia violacea (see Polysiphonia). Few 
Rhodophycese are of economic importance. 

Red -bird, the popular name of several birds 
in the United States, as the cardinal (Cardinalis 
virginianus)y the Tanagra wstiva or summer red- 
bird, the Tanagra ruhra^ and the Baltimore 
oriole (Icterus baltiniore). 

Redbreast, or Robin Redbreast (Erith&cus 
rubecula)i a species of perching bird belonging 
to the sub-family Sylviina^ (warblers) of the 
thrush family. The red breast of the male is 
the distinguishing feature of these well-known 
birds, the female possessing a breast of a 
duller yellowish-brown colour. The young are 
of a dull yellowish-green colour, and want the 
characteristic breast-colouring of the adult. In 
Britain the redbreast is a permanent resident, 
but in more northern countries it appears to 
be migratory, flying southwards in winter. It 
is a permanent bird in all the temperate parts 
of Europe, and it also occurs in Asia Minor and 
in North Africa. The nest is made of moss and 
leaves, and is lined internally with feathers. 
The eggs number five or six, and are white, 
spotted with pale brown. The robin redbreast 
of America is a thrush, the Turdus migratorius; 
and one of the bluebirds, the Sialia sialis, is 
usually called the blue robin. The species of 
the Australian genus Petroica, allied to the 
wheatears, and remarkable for their bright 
plumage, are called by the colonists * robins 

Red Cedar, a species of juniper (Junip^rus 
Virginian a) found in North America and the 
West Indies; the heartwood is of a bright red, 
smooth, and moderately soft, and is in much 
request for the outsides of black-lead pencils. 

Red Coral (Cor allium nobile)^ an important 
genus of colonial corals belonging to the ord. 
Alcyonaria. Red coral is highly valued for the 
manufacture of jewellery, and is obtained from 
the coasts of Sicily, Italy, and other parts of 
the Mediterranean, ranging west to the Cape 
Verde Islands. 
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Red Cross Societies have adopted their now 
familiar title since the Convention of Geneva 
(1863), when the flag and badge — a red cross 
in a field of white — became the emblem of such 
important national aid societies as the Order of 
the Hospital of St. John of Jerusalem (English), 
the French Soci^t^ de Secours aux Militaires 
Blesses, and the Samariter Verein (Austrian). 
The terrible sufferings of the sick and wounded 
during the Crimean War, and perhaps still 
more those occasioned by the enormous casual- 
ties of Solferino, attracted the sympathetic 
attention of the world, and made it clear that 
the army medical service could not cope effec- 
tively with the needs of modern battlefields. 
The International Convention of Geneva recom- 
mended the formation of committees for the 
provision of trained nurses and hospital stores; 
the neutrality and security of hospitals, their 
patients, and their staffs; and the adoption of 
a distinctive badge and fiag. Every civilized 
nation agreed to observe these recommenda- 
tions, but this did not, in the European War, 
prevent the Germans from ignoring them, from 
persistently firing on both land and sea hos- 
pitals, or from treating the enemy’s wounded 
with revolting inhumanity. Nor dki they 
scruple to prostitute the Red Cross flag by 
hoisting it above their own dug-outs and 
trenches as a method of escaping attack. The 
beneficent activities of the Red Cross societies 
are far from being in abeyance during peace; 
their attention is then f-urned to the general 
welfare of the community and the relief of 
the suffering — ^the provision of adequate com- 
forts to the sick poor, the supply of ambulance 
vehicles, &c. The decoration of the Royal Red 
Cross (instituted 1883) is bestowed on nurses 
of eminently distinguished service. — Biblio- 
graphy: Pearson and MacLaughlin, Under the 
Red Cross; G. Moynier, The Red Cross: its Past 
and Future (translated by Furley, 1883); Sir 
Jolm Furley, In Peace and War, 

Red 'ditch, an urban district and town of 
Worcestershire, England, on the Arrow; served 
by the Midland Railway. Needles, hooks and 
eyes, fishing-taekle, and automobiles are made. 
Pop. (1921), 16,240. 

Reddle, Raddle, Ruddle, or Red Chalk, 
a species of argillaceous ironstone. It occurs 
in opaque masses, having a compact texture. 
It is used as a pigment of a florid red colour. 
Sheep are generally marked with it. 

Redeemable Rights, in law, those convey- 
ances in property or in security which contain 
a clause whereby the granter, or any other person 
therein named, may, on payment of a certain 
sum, redeem the lands or subjects conveyed. 

Redempt'orists, a religious congregation 
founded in Naples by Liguori in 1732. They 


devote themselves to the education of youth 
and the spread of Roman Catholicism. They 
style themselves members of the congregation 
of the Holy Redeemer. Expelled from Ger- 
many in 1873, they were readmitted in 1894. 
In 1880 they were driven out of France. They 
are called also Liguorists, 

Red Gum is the popular name for a red 
papular eruption which occurs in infants about 
the time of dentition. It is usually seen in the 
more exposed parts, the head, arms, and legs, 
and it varies considerably in degree and dura- 
tion. The condition is most frequently observed 
in undernourished and weakly infants. 

Red Gum Tree, one of the Australian 
Eucalypti (Eucalyptus resinifira)^ yielding a 
gum-resin valued for medicinal uses. 

Red Lead, or Minium, (Pb 304 ), an oxide of 
lead obtained by direct oxidation of metallic 
lead. The process takes place in two stages. 
The first is the transformation of lead into 
lead monoxide, PbO, or massicot, and the 
second stage is the conversion of lead monoxide 
into red lead by further heating in presence of 
oxygen. The colour of the red lead depends 
greatly on the conditions of oxidation. Red 
lead is a crystalline reddish powder which when 
strongly heated evolves oxygen. It is much 
used as a pigment, as a cement for jointing 
pipes, for hardening oils, &c. 

Redmond, John Edward, Irish politician, 
bom in 1851, and died in London 1918. He 
wjis educated at Trinity College, Dublin; was 
called to the English Bar (Gray’s Inn) in 1886, 
but never practised; and entered Parliament as 
member for New Ross in 1881, subsequently 
representing North Wexford (1885-91), and 
finally Waterford City (from 1892). Redmond 
followed Parnell to the last, and on the death 
of his leader in 1891 he assumed control of the 
party. After the general election of 1910 Red- 
mond became a real power in Parliament, and 
Mr. Asquith introduced and passed a Home 
Rule Bill (1912-4). On the outbreak of the 
European War John Redmond declared for the 
unity of all parties, and assured the Govern- 
ment of Irish loyalty. He assisted recruiting, 
but opposed the application of conscription to 
Ireland. See Ireland; Home Rule, 

Red Pine, a species of pine (Pinus rubra\ 
also called Norway Pine, Its wood is very 
resinous and durable, and is much used in 
house- and shipbuilding. It produces turi)entine, 
tar, pitch, resin, and lampblack. 

Redpoll, or Redpole, a name given to 
several species of linnet-like birds, especially 
to the lesser redpoll (Mgiothus rufescens). The 
mealy or stone redpoll (Linota linaria) is a 
winter visitor to England. 

Red River, a river of the United States, the 
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southernmost of the great tributaries of the 
Mississippi. It rise^, in Northern Texas, and 
has several sources, the chief, besides the main 
stream, being called the North and South Forks, 
which unite with it on the boundary of the 
states of Texas and Oklahoma. The stream 
then flows east-south-east, forming the boundary 
between Texas and Oklahoma, and between 
Texas and Arkansas; cuts off a corner of the 
latter state, and then flowing through I^ouisiana 
falls into the Mississippi, 125 miles north-west 
of New Orleans; total course estimated at 1550 
miles; chief aflluent, the Washita, which joins 
it in Louisiana. About 1200 miles of the river 
are useful for navigation. 

Red River of the North, a river of North 
America, which rises in Elbow Lake, in Minne- 
sota, flows south and south-west, and then 
nearly north, crossing from the United States 
into Manitoba, where it falls into Lake Winnipeg. 
Its entire length is 605 miles, 525 of which are 
in the United States. It is joined by the Assini- 
boine. The city of Winnipeg stands at the 
junction of the two rivers. 

Red River Settlement, a settlement formed 
in 1812 by the Karl of Selkirk on the banks of 
the above river; repurchased by the Hudson 
Bay Company in 1836; finally transferred to the 
C'anadian Government in 1870, and now part 
of the province of Manitoba. 

Red Root, a name given to several plants, 
one of them Ceanothus arneriednuSt nat. ord. 
Khaninacea*. It has simple alternate leaves and 
large red roots, and is found in North America, 
where the leaves are used sometimes to make an 
infusion of tea. 

Redruth, an urban district and town of 
Cornwall, England; served by the Great Western 
Railway. The inhabitants are principally em- 
ployed in the tin- and copper-mines of the 
neighbourhood. Pop. (1921), 9920. 

Red Sea (ancient Mare Rubrum, or Mare 
Erythraeum), a branch of the Indian Ocean, 
communicating with it by the Strait of Bab- 
al-Mandeb, stretching in a north-north-west 
direction between Arabia on the east and 
North-East Africa on the west, and connected 
with the Mediterranean on the north by the 
Suez Canal. It occupies a depression in the 
floor of the Great Rift Valley, with a length 
of about 1200 miles, and a greatest breadth 
of 205 miles (in lat. 19° n.). At the northern 
end it bifurcates into the Gulf of Akaba, 
penetrating into Arabia for about 100 miles, 
with an average breadth of about 15 miles; 
and the Gulf of Suez, which penetrates be- 
tween Sinai and Egypt for about 200 miles, 
with an average breadth of about 20 miles. 
The shores consist generally of a low, coral- 
fringed, sandy tract, varying in width from 


10 to 30 miles, and suddenly terminated by the 
abutments of the Arabian and African massifs. 
There are three channels formed by coral reefs 
and islands, which run generally in conformity 
writh the outline of the coast. In the central 
or main navigable channel the depth reaches in 
one place 1200 fathoms (lat. 21° n.), but dimin- 
ishes towards the extremities to 40 fathoms, 
while in the harbour of Suez it amounts to 
onty 3 fathoms. From October to May, when 
the wind sets steadily from the south, a strong 
current flows in from the Strait of Bab-al- 
Mandeb; while from May to October the north 
wind continues to blow, which gives the current 
a southerly direction. The result of this is to 
raise the sea-level by several feet north and 
south alternately. 

Considered as an oceanic gulf, the Red Sea 
is one of the most remarkable phenomena in 
existencje. It receives the w'atcrs of no rivers 
of any consequence, and what poor streams do 
exist are intermittent, while the evaporation 
from the surface is enormous. Under such 
conditions of supply the whole basin would 
rapidly l)e converted into a mass of solid rock- 
salt, and as this has not taken place, it must 
be inferred that an outward current flows into 
the Indian Ocean beneath the inward surface 
current. (See note to Persia: Physiography; 
PaksUne: Jordan Valley; Dead Sea.) The 
waters are deep-blue in colour and of excep- 
tional clarity, but are more saline than those 
of the ocean in the proportion of about 4 to 3*5, 
the relative densities being 1*030 and 1*026 at 
a temperature of 60° F. 

Port Sudan and Aden are the only ports 
visited by passenger liners, and journeys to 
other coastal points arc made either by coast- 
ing stean^er or by Arab dhow. Among other 
ports are: Jeddah (the port for the hajj — 
j)ilgriins proceeding to Mecca), Al-Wedj, and 
Yanibo, all of which are Hejaz outlets; Hodeidah, 
Mocha, Massawa, and Perim Island. 

In the Scriptures the Red Sea is mainly dealt 
with in Exodus, being first mentioned in con- 
nection with the plague of locusts (x, 19); see 
also Joel, ii, 20. The crossing made by the 
Israelites at an undetermined place, supposed 
to be located on the Gulf of Suez, is described 
{Ex. xiv, 15-30; sec also Ex. xiii, 18; Ex. xiv, 
2-9; Num. xxxiii, 0-12), which, from a little 
external evidence and much pure guesswork, 
is placed at the southern end of the modern 
Suez Canal. The Gulf of Suez was formerly 
called Sinus Ileroopolites, because it extended 
to Heroopolis, in or near the Bitter Lakes. 
By the Hebrews the Red Sea has long been 
called Yam SUph, or ‘ weedy sea’, and, although 
the origin of the name is lost in antiquity, it is 
taken to refer to the submarine forests of coral- 
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line structure for which the sea is so justly 
famed. See Egypt (History); and map under 
Sudan, 

Redshank, a bird of the plover family 
belonging to the genus Totanus, the T, calidris, 
so called from its red legs. It is about 11 inches 
long, resides in Britain all the year, but is 
known also as a summer bird of passage in 
the most northern parts of Europe and Asia, 
occurring in winter as far south as India. The 
spotted redshank (T. fusms) visits Britain in 
spring and autumn on its migrations north and 
south. 

Redstart, a bird (Kuticilla phocnicura) be- 
longing to the thrunh family (Turdidae), nearly 
allied to the redbreast, but having a more 



slender form and a narrower bill. It is found 
in almost all parts of Britain as a summer 
bird of passage, and has a soft sweet song. 
The tail is red, whence the name, start being 
Old English steortj a tail. The forehead is 
white, the throat black, the upper parts lead- 
grey or brown. The black redstart (Phamicura 
titys) is distinguished from the common red- 
start by being sooty black on the breast and 
belly where the other is reddish brown, and 
is only an occasional visitor to Great Britain. 
The American redstart (Setophaga ruticilla) is 
a small bird of the family Mniotiltidae, common 
in most parts of North America. 

Red -top, a well-known species of bent-grass, 
the Agrostis vulgdris^ highly valued in the United 
States for pasturage and hay for cattle. Called 
also English Grass and Herd’s-grass, 

Reduction, in Scots law, an action for setting 
aside a deed, writing, &c. The object of this 
class of actions is to reduce and set aside deeds, 
services, deerees, and rights, whether heritable 
or moveable, against which the pursuer of the 
action can allege and instruct sufficient legal 
grounds of reduction. 

Reduction Division, in plants, that nuclear 
division in which the number of the chromo- 


somes is reduced by one-half; it marks the end 
of the diploid and the beginning of the haploid 
portion of the nuclear cycle. In the Higher 
Plants it always takes place during the forma- 
tion of spores from spore-mother-cells, thus 
terminating the sporophyte* phase, but among 
Thallophytes its position in the life-history is 
more variable. See GeneraiimSf Alternation of. 

Red -water, in cattle, a disease known by the 
prominent symptom of discoloured urine of 
varying shade, from reddish to dark-purple or 
black; but it has more to do with the liver than 
other organs, infection being conveyed by ticks 
and possibly other insects. S^pnptoms . — A dull 
and staring coat; stiffness of the hind-limbs, or 
arching of the loin; dry, hot mouth, muzzle, 
and horns; lost appetite; a poor, weak pulse; 
often palpitation of the heart; constipation; 
tenderness over the loin and belly; urine fre- 
quently passed, but in small quantities and 
discoloured. In many instances nothing is 
noticed until red urine is passed; in some cases 
pains, as of colic, are displayed, and delirium 
brings others to a fatal termination. Treatment. 
— ^Thcrc is much difference of opinion as to this, 
but the general experience in red-water dis- 
tricts is in favour of an early purge by equal 
parts of salt and Epsom salts. J lb. of each or 
1 lb. of table salt in 1 gallon of water is favoured 
by some practicial farmers and cow-keepers. A 
favourite drench with farmers of the old school 
was 2 oz. of aloes, 2 oz. of nitre, 1 oz. of ginger, 
and 1 lb. of salts, followed next day by 1 oz. of 
spirit of turpentine in J pint of linseed-oil, night 
and morning. Turpentine is another of those re- 
medies which tend both to destroy the enemies 
of red blood corpuscles, and to hold the latter 
together to resist disintegration. Tonics should 
follow, such as quinine, gentian, nux vomica, 
and fenugreek. In the case of cows affected, 
the milk is reduced in quantity and quality, 
and they should be given cordials when recover- 
ing to stimulate the active secretion of the 
lacteal glands. F'or this purpose J oz. each of 
fennel, fenugreek, aniseeds, gentian, cumin, 
caraways, and nitre may be given night and 
morning with the food. Prevention . — ^As the 
disease is more prevalent on undrained and 
sour land, drainage is believed to be helpful. 
AU frosted turnips and bad fodder should be 
avoided. Ticks should regularly be looked for 
in cows when milked. 

Redwing, a species of thrush (Turdus ilidcus), 
well known in Britain as a winter bird of passage. 
It spends the summer in the northern parts of 
Europe and Asia, its winter range extending to 
the Mediterranean. It is about equal to the song 
thrush in size, congregates in large flocks, and 
has an exquisite song. 

Red -wood, the name of various sorts of wood 
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of a red colour, as an Indian dyewood, the pro- 
duce of Pterocarpus santallnus; the wood of 
Gordmia Ilcematoxylon, the red- wood of Jamaica; 
that of Pterocarpus dalbergioides, or Andaman 
wood; that of Ceanothus colubrlnus, the red-wood 
of the Bahamas; that of Sequoia sempermrens^ a 
coniferous tree of California, the red-wood of 
the timber trade; that of Soymida febrifuga, of 
which the bark is used in India for fevers, and 
has been employed successfully in Europe for 
typhus. The California red-wood is the best 
known. The tree reaches a very great size, and 
forms forests in the coast mountains of Cali- 
fornia. It can stand the climate of Britain. 

Reebok (ra'bok; that is, roebuck), a species of 
South African antelope, the Pelea capreblus. The 
horns are smooth, long, straight, and slender. 
The reebok is feet high at the shoulder, of a 
slighter and more graceful form than the gener- 
ality of other antelopes, and extremely swift. 

Reed, a name usually applied indiscrinunately 
to all tall, broad-leaved grasses which grow along 
the banks of streams, pools, and lakes, and even 
to other plants with similar leaves, growing in 
such situation, as the bamboo. Strictly speaking, 
however, it is the name given to plants of the 
genera Arundo, Psanima, and Phragmites, and 
especially to Phragmites communis (the common 
reed). This, the largest of all the grasses of 
northern climates, is used for roofing cottages, 
&c. It is exceeded in size by the Arundo donax 
of Southern Europe, which sometimes grows to 
the height of 12 feet. The sea-reed or mat-grass 
(Ammophila (or Psamma) arenaria) is often an 
important agent in binding together the masses 
of loose sand on seashores. The bur-reed of 
Britain is of the genus Sparganium of the reed- 
mace order. See Reed-mace, 

Reed -fish (Calamichthys calabaricus)^ a snake- 
shaped fish covered with rhomboidal bony plates, 
and devoid of pelvic fins. It is found in certain 
West African rivers, and belongs to the family 
Polypteridac, that also includes the Biehir. 

Reed-mace, a plant of the genus Typha, nat. 
ord. Typhacese. Two species are British, T. 
laiifolia, or greater reed-mace, and T. angusti- 
folia, the lesser. These plants are also known 
by the names of cat-tail and bulrush, and grow 
in ditches and marshy places, and in the borders 
of ponds, lakes, and rivers. They are tall, stout, 
erect plants, sometimes 0 or 8 feet high, with 
creeping root-stocks, long flag-like leaves, and 
long dense cylindrical brown spikes of minute 
flowers. They are sometimes erroneously called 
bulrush. 

Reel, a Scottish dance, in one part of which 
the couples usually swing or whirl round, and in 
the other pass and repass each other, forming 
the figure 8. The music for this dance, called by 
the same name, is generally written in cofnmon 
VOL. IX. 


time of four crotchets in a bar, but sometimes in 
jig time of six quavers. 

Reeve, in old English history, an official having 
authority for fiscal and other purposes within a 
defined area. The reeve of a borough was called a 
borough-reeve; of a mercantile tow'n, a port- 
reeve; and of a shire, a shire-reeve or sheriff. 
The word reeve is still used in Canada. 

Reeves, John Sims, English tenor singer, born 
at Woolwich in 1818, died in 1900. He studied 
singing under Hobbs and T. Cooke; appeared 
as a baritone on the stage at Newcastle in 1839; 
joined a c;ompany at Drury Lane under Macrcady 
as second tenor in 1842; visited the Continent 
and studied under Bordogni at Paris, and Mazzu- 
cato at Milan; and in 1847 returned to England, 
where he met with great success. He devoted 
himself more especially to oratorio and ballad 
singing, lie published an autobiography in 1888. 

Reference, in law, the process of assigning a 
cause depending in court, or some particular 
point in a cause for a hearing and decision, to 
persons appointed by the court. 

Referen'dum, in politics, a term applied to a 
device or plan by which a proposed measure — 
especially some highly important constitutional 
change— is referred directly to the whole body of 
those possessing the political franchise instead of 
to their elected representatives, or for confirma- 
tion or rejection after it has been dealt with by 
their representatives. The referendum has long 
been employed in the cantons of Switzerland, 
and also by the Federal Government of the 
Republic. Thus, in 1920, the question of Switzer- 
land’s joining the League of Nations was finally 
decided by a referendum or the direct vote of 
the electors. A referendum is provided for in the 
Constitution of the Commonwealth of Australia, 
and has been employed there, one notable in- 
stance being the referendum of 1910, when the 
question of conscription under the Military 
Service Act was decided by the voters, the result 
being an adverse majority. The referendum 
exists in the United States, and its adoption has 
been proposed in Great Britain. A permissive 
referendum is one in which laws are submitted 
to popular vote only when a petition, duly signed 
by a certain number of persons, is presented 
within a prescribed period after the chambers 
have approved of the law, as in certain cantons 
of Switzerland. See Plebiscite, 

Reflection, the change of direction which a 
wave in ether or in a material medium experiences 
when it strikes a surface and is thrown back into 
the medium from w'hich it approached. A trans- 
verse disturbance travelling along a stretched 
cord is said to be reflected when it reaches the 
fixed end of the cord; in this and in analogous 
cases a change of phase takes place at reflection. 
As regards direction, the waves reflected from a 
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plane surface are inclined to the normal, drawn 
to the reflecting surface, at the same angle as the 
incident waves. If the reflector is curved, the 
same law holds if wc consider the effect of a 
small element of the surface to be the same as 
if it were plane. The law of reflection has been 
verifled for radiant heat and light, and reflected 
waves of sound have been shown, by photo- 
graphy, to follow the same law. Perfect reflection 
of the wave does not take place in any case, as 
reflection is accompanied by absorption or trans- 
mission; silver reflects 90 per cent of the inten- 
sity of light waves, and water about 1*7 per cent 
for small angles of incidence. In certain cases 
the reflection is selective, and the substances are 
said to possess surface colour and to exhibit 
metallic reflection. 

Reflector, a polished surface of metal, or any 
other suitable material, applied for the purpose 
of reflecting rays of light, heat, or sound in any 



required direction. Reflectors may be either plane 
or curvilinear; of the former the common mirror 
is a familiar example. Curvilinear reflectors 
admit of a great variety of forms, but the para- 
bolic fo;;m is perhaps the most generally service- 
able, its usefulness depending on the following 
property of a parabola. Let s (see fig.) be the 
foeus of the parabola; then the normal pq 
at p bisects the angle between ps and the line 
PR parallel to the axis. Hence (see Light) a ray 
from s, reflected from the parabola at p, will 
proceed along pr. The reflected rays collectively 
will therefore form a parallel beam, which can be 
directed as required, and loses comparatively 
little in intensity with distance. 

Reflex Nervous Action is^n action which is 
the result of an afferent or sensory nerve impulse. 
Thus a speck of dust falls into the eye, and there 
is almost instantaneously a movement of the 
eyelids in an attempt to get rid of it. The move- 
ment of the eyelids is a reflex action, and is not 
performed consciously. 

Reform Acts. The various Reform Acts of 
the nineteenth century were the outcome of a 
long-continued and steadily increasing demand 
for a really representative form of government. 
The Revolution of 1088 was one against mon- 


archical tyranny, and essentially aristocratic in 
character; the government of the country still 
remained for another century and half in the 
hands of the great territorial magnates; although, 
as early as 1766, Chatham was in favour of a 
measure of reform, while it is probable that only 
the absorbing business of the Napoleonic wars 
kept Pitt from carrying some reforms into effect. 
The first Reform Bill, introduced by Lord John 
Russell in 1830, and becoming law in 1882, had 
sweeping results. It abolished fifty-six family 
and ‘ rotten * boroughs; reduced the number of 
members returnable to Parliament by many 
others; gave additional members to the counties; 
and for the first time conferred the privilege of 
parliamentary representation on Manchester, 
Birmingham, and about forty other thriving 
centres of trade and population. But, though 
adding some 500,000 voters to the poll, it did 
little or nothing for the working-classes. Agita- 
tion continued, and assumed more or less violent 
forms. Ihirty-five years later Disraeli, who was 
fiilly alive to the political advantages to be 
derived from an appeal to the masses, and who, 
with others, had already made some abortive 
steps to that end, introduced a measure which 
became law in 1867. The second Reform Bill 
enfranchised all rateable male householders in 
boroughs, and gave the vote to a large number 
of lodgers; also to owners of small properties 
and lands. More small boroughs were disfran- 
chised; a third member was allotted to the towns 
of Manchester, Liverpool, Birmingham, and 
Leeds; and representation was conferred on the 
University of London. In the following year the 
Scottish and Irish Reform Bills were passed. In 
Ireland there was no redistribution; but some 
additional seats were created in Scotland. The 
English Bill gave to the boroughs what was prac- 
tically household franchise, a benefit which, in 
1884, Mr. Gladstone proposed to extend to the 
counties. The Upper House was for some time 
strongly opposed to the step; but as the result 
of a compromise the Bill was passed on 6th Dec., 
1884, and 2,000,000 voters were added to the 
electorate. Six months later a Redistribution Bill 
became law. For a brief but clear account of the 
Reform Acts the reader is referred to Justin 
M‘Carthy’s Short History of Our Own Times, 
Reformation. The Reformation is the his- 
torical name for the upheaval of religious and 
social and intellectual forces which, in the six- 
teenth century, changed the face of Europe, 
The word ought to be spelt ‘ Re-formation ’, for 
the leaders of the movement were dominated by 
a positive aim. It was their fundamental con- 
viction that the Church, which had been formed 
in the apostolic age, required to be re-formed 
after the corruptions of mediaeval Romanism. 
This conviction was at bottom a religious prin- 
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ciple. The Reformation was a revival of religion 
upon a great scale. ^But it was supported and 
inspired by a number of other forces, which had 
been gathering for several centuries. There was 
the impulse given by the Renaissance of learning, 
which recovered the classics and revived the 
study of ancient civilization. This led to the 
emphasis upon the first pure form of Christianity 
as represented in the New Testament, an em- 
phasis favoured by men like Erasmus, who did 
not follow the religious implications to their full 
extent. The need for a new formation of the 
Church was accentuated by the prevailing im- 
patience with the state of religion in the Roman 
Church. The economic scandals of the day, 
under the Papal regime, the immorality of monas- 
teries and nunneries, the flagrant vice of the 
clergy, and also the rising tide of nationalism 
which beat at the centralization and incfRciency 
of the Papal government, all contributed to the 
break. Demands for a general council to reform 
the Church had been persistently evaded. The 
Vanity Fair drawn by Runyan, as Professor 
Gwatkin observes, “ is the Rome of the Renais- 
sance, drawn by an enemy, but drawn to the 
life, and in no way overdrawn”. And in the 
realm of thought the rising claims of truth as 
opposed to a system built upon tradition, such 
as the schoolmen sought to defend, necessitated 
a change. Like all such changes, the Reforma- 
tion did at once more and less than its original 
promoters imagined. It arose out of an apparently 
simple cause. The spark that kindled the con- 
flagration was the opposition of Luther, a Grcrman 
monk, to the scandalous hawking of indulgences 
for sin whi(;h was going on in Germany, in order 
to raise nioney for the Pope in Italy. I^uthcr’s 
moral sense revolted against this abuse of religion, 
and he was backed by German patriotism, for 
the German princes as well as many of the people 
resented the scandal not only on religious grounds, 
but because it took money out of Germany. This 
was in 1 517, The protest spread, involving much 
more than the mere question of selling pardons 
for money. It came to be realized that the 
entire doctrinal system of the mcditeval Papacy 
was in need of a thorough reform, and the sub- 
sequent progress of the movement showed how 
this conviction was shared far beyond Germany. 
Once started, it was swelled by a number of other 
forces, selfish and mixed. The possessions of the 
Church were coveted by greedy barons and rulers; 
anti-social forces saw their chance of success in 
the turmoil; and national interests of a semi- 
political character often made a tool of the 
reforming spirit. But an analysis of the move- 
ment shows that the driving-power was religious. 

In two directions the movement worked with 
mixed effects, (a) It broke up the unity of the 
outward organism, which was religious as well 


as social. The Reformed Churches were, in the 
nature of the case, national rather than inter- 
national, and they were divided by differences 
of opinion as well as by differences of race. But 
it must be remembered that the so-called unity 
of the Church was unreal. There had never been 
one Church since the Greek and the Roman 
Churches had parted. The unity had been a 
sectional Western unity, and a unity based upon 
what now seemed irreligious grounds, external 
rather than real. The reformers believed in unity, 
but it must be the unity of truth and riglit, first 
pure then peaceable. No reformer dreamed of 
breaking the real unity of the Church, and the 
true reformers held to their catholicity with 
fervour, defining catholicity as inner fellowship, 
(b) In the second place, the Reformation did not 
become conscious of itself equally. Few realized 
how much they were carrying over from mediaeval 
Catholicism, even as they broke with it. Varia- 
tions appeared at once. Reformers occupied 
positions between the conservative and the 
radical schools, in theology and in Church organi- 
zation, and these differences were largely due not 
only to temperament but to the factor of the 
State, which in some countries was the safeguard 
of the Church as reformed, in others the antago- 
nist. Hence the differences between the Calvinist 
and the Lutheran Churches, for example. The 
latter hardly spread beyond Germany. With the 
exception of Scandinavia, no country adopted the 
Lutheran ecclesiastical and doctrinal position. 
Calvinism ‘ was the fighting wing of the Reforma- 
tion ’, in Switzerland, in the Netherlands, and in 
Scotland pre-eminently. It consolidated Chris- 
tians; it inspired them with a positive belief and 
with a firm discipline. In England it was modified, 
but in countries like Scotland and Switzerland it 
appealed to the mental as well as to the social 
instincts of the people; though not democratic 
in the modern sense, it made for the rights of the 
people as against any clerical domination. 

In Germany the struggle ended in 1555, when 
the Peace of Augsburg formally recognized the 
Reformed Churches as legal. Strife followed, but 
the principle was won by a combination of poli- 
tical and religious forces. In Switzerland the 
Reformation assumed a character which was not 
parallel to that of the German Reformation, owing 
to the popular government of the country. In 
France the long struggle developed into bitter 
wars, and as in Spain, though less severely, the 
reformers were crushed by the authorities. In 
Scotland, under the inspiration of Calvinism, 
the p)eople carried the reformation against the 
throne, and in England for semi-political reasons 
Romanism was doomed bv the policy of Henry 
VIII. The identification of Spain with the Roman 
cause, and the disastrous effects of the Armada, 
sealed the fate of the Roman faith in England 
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under Elizabeth, who was a Protestant almost in 
spite of herself. The Reformation in England 
was not so thoroughgoing as elsewhere, partly 
because the national temperament was less 
radical, partly because the royal policy from the 
first was not interested in any real reformation 
of morals or of doctrine. Such changes were due, 
BO far as they were ever introduced, to the popular 
feeling, and they never succeeded in reforming 
the ecclesiastical framework as in Scotland or in 
Germany. 

To trace the effects of the Reformation is more 
difficult than to analyse its causes. Broadly 
speaking, we may say that it tneant a real 
advance in religion as well as in civilization. The 
extravagances which characterized it were largely 
due to the repressive policy which had resisted 
any reform for centuries, and which only pre- 
pared to grant a few reforms when it was too late. 
The movement was by no means perfect; it had 
not thought out its own principles of individual- 
ism and liberty, nor was it invariably prepared 
to act upon them even when they were realized. 
Toleration was still in the background, and liberty 
of opinion was only admitted with serious re- 
strictions. But the positive gains were immense, 
and the drawbacks are small compared with 
them. The Bible was translated, religion was 
brought to the people, education was promoted, 
and a higher standard of morality inculcated. 
The seeds were sown of after-development, far 
beyond what the reformers themselves realized, 
and later ages saw the harvest. Inevitably a great 
upheaval like the Reformation produced evils, 
the evils incident to a change which affects the 
entire life of the people. Haste and imperfect 
thought made some of the intellectual and eccle- 
siastical constructions of the period inadequate. 
Reaction followed, and the essential principles 
of the movement had to be recovered — in some 
cases discovered. But upon an historical survey 
the Reformation is justified as the separation 
between the Greek and the Latin Churches can- 
not be; it was the result of deep religious forces, 
and it has been the cause of a deep religious 
change. 

Bibliography: The standard work in Eng- 
lish is T. M. Lindsay's History of the Reformation. 
Add the second volume of the Cambridge Modem 
History; Beard, Reformation in relation to Modem 
Thought; H. B. Workman, Dawn of the Reformat 
tion; Frederic Seebohm, Era of the Protestant 
Revolution; R. H. Murray, Erasmus and Luther. 

Refor'matory and Industrial Schools. In 
so far as these two classes of establishments are 
founded and maintained by individuals — or, 
more often, by county councils or municipal 
authorities — ^they are to that extent private 
institutions; but, before being put to their 
intended use, they require the sanction of the 


Home Office, and are further subject to the 
periodical visits of its inspectors. Industrial 
schools do not receive actual juvenile criminals, 
but only children who are in danger of becoming 
such, owing to their being habitual truants from 
the elementary schools, associates of thieves or 
other disreputable persons, mendicants, or the 
children of imprisoned criminals. For such causes 
magistrates may commit a child, provided it is 
under fourteen years of age, to an industrial 
school. The schools are supported by grants 
from the Treasury and from local authorities, 
and in some cases also by payment from the 
parents or guardians of the child. The term of 
committal may be modified on account of good 
conduct, by permission to reside outside its limits, 
to emigrate, or be apprenticed to a trade. Re- 
formatory schools are for actual offenders against 
the law. The age of the offender must be between 
twelve and sixteen, and the length of confinement 
varies from two to five years, but in no case 
must continue after the age of nineteen; nor 
must imprisonment in an ordinary jail precede 
committal to the school. There are, besides the 
ordinary institutions, both industrial and re- 
formatory ships. Another branch of the indus- 
trial school is the ‘ day ’ establishment, where 
children attend daily and are fed. Reformatory 
schools in Britain date from 1854. 

Reformed Church, in general, comprehends 
those Churches which were formed at the Re- 
formation; but the term is specifically applied 
to those Protestant Churches which did not 
embrace the doctrines and discipline of Luther. 
The title was first assumed by the French Pro- 
testants, but afterwards became the common 
denomination of all the Calvinistic Churches on 
the European continent. In Germany Reformed 
Churches are called Evangelical Churches. The 
Reformed Church of America is a body known 
up to 1867 as the Reformed Protestant Dutch 
Church, being founded by settlers from Holland 
and holding Calvinistic doctrines. As the original 
members spoke Dutch, this language was long 
used in public worship. 

Refrac'tlon, the change of direction which 
waves undergo when they pass from one medium 
into a second one — an effect which has been 
observed with waves of sound, radiant heat, 
light, and Hertzian waves. 

That light rays were refracted when entering 
another medium was known at an early period, 
but no definite relation between the angle of 
incidence i (fig. 1) and the angle of refraction r 
was discovered until Snell (1621) showed that 
the ratio of the sine of the angle of incidence to 
the sine of the angle of refraction, or sini’/sinr, 
was constant. This ratio, n, is known as the index 
of refraction for the two media. Usually one of 
the media is air, and if the second medium is 
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glass, n is referred to as the refractive index of 
glass. Huygens explained the bending of the 
ra^rs of light as due to the difference in the 
velocities of light in the two media. Let AB 
(fig. 2) be the front of a plane wave moving with 
velocity obliquely to the surface AC of the 
second medium. The point A becomes a source 



Fig. I 


of radiation into the second medium, and in 
time t the spherical wave from A reaches D at 
the instant when the disturbance at B reaches 
C. CD, the tangent plane to the sph^^rc, gives 
the new wave front, and from the figure BC — 
AC sim, and AD — AC sinr; hence BC/AD -= 
sim'/sinr = n. But BC — and AD — 
from which it follows that n ™ /Cj* 

When a ray passes from air through a trans- 
parent medium with parallel surfaces, such as 



a sheet of plate glass, an application of the law 
of refraction will bring out that the emergent 
ray CD (fig. 3) is parallel to the incident ray AB, 
and is laterally displaced. If DC is produced 
back to meet the normal tlirough B at F, it may 
be easily proved that n BC/FC for all angles 


of incidence. With a thick block of glass, the 
ray ABCD may be traced out on a sheet of paper 
by placing pins at the points A, B, C, and D; 
n may then be found by measuring BC and FC. 
The image of the pin at B is at F, and as the eye 
is moved from H at the surface to K on the 
normal, the image of B moves from G along 
GB, reaching a limiting position when B is 
viewed along the normal. The position of the 
image at F may be determined by trial, and the 
value of n found from GB/GF, In the latter 
case F lies a little nearer B than as shown in the 
figure. 

When white light is refracted, it is also dis- 
persed, since the different constituents of white 
light have different refractive indices (see Dis- 
persion). 



Refraction of the sun’s rays takes place as 
these pass through the atmosphere; this is 
caused by the gradual small change in the refrac- 
tive index of air with density. There is thus a 
displacement in the apparent position cf the 
heavenly bodies wdiich requires to be allowed for 
in astronomical observations. 

Double refraction is an effect produced on 
light by crystals which do not belong to the 
isometric system (see Polarization of Light), 
Errors of refraction is a plnase applied to 
defects of eyesight which arise from deviations 
of shape and optical properties of the eye from 
those of the normal eye (see JBt/c; Vision; Lens), 
Refractories, materials capable of with- 
standing high temperatures without fusing or 
softening, and used to a large extent in furnace 
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construction. They should be able to withstand 
the degree of heat required without altering their 
chemical or physical condition, and should pre- 
vent losses of heat by radiation and conduction. 
They should also possess a low coefficient of 
expansion and contraction, with sufficient hard- 
ness to prevent abrasion. For certain purposes 
they should resist chemical reaction on coming 
In contact with certain slags, &c., formed in the 
furnace. They are classified according to their 
chemical properties into acid, neutral, and basic 
materials. The acid materials are high in silica, 
and include Dinas rock and bricks, ganister, and 
most fire-clays. The neutral materials react with 
neither acid nor basic slags, and include graphite 
and chromite. The basic materials include mag- 
nesite and dolomite, and are used for lining basic 
Bessemer and open-hearth steel furnaces. 

Refrigeration. See Ice-making and Refrig- 
eration. 

Refuse Destructor, a type of furnace in which 
the combustible refuse of cities is burned for the 
dual purpose of destroying it and making the 
heat it gives available for power production. The 
disposal of town refuse had always been a prob- 
lem of considerable difficulty until this efiicient 
method of destroying it was perfected. The ideal 
site for the plant is slojiing ground beside a good 
road. The refuse is usually carted to the plant, 
and, if a clear run from the street to the tipping 
floor is available, the cost of handling the material 
will be low. Where a level run cannot be arranged, 
hoists are employed to convey the carts to the 
charging platform. The refuse is passed into the 
destructors continuously, and as it falls towards 
the fire-bars the temperature is raised by con- 
tact with the burning material. The air required 
for combustion is provided by the considerable 
draught created by a motor-driven fan. The 
burning gases are conducted through flues to the 
boilers, which are erected beside the plant. Dust 
collectors prevent the passage of unburnt 
materials to the outside atmosphere. In the 
process any decomposing or putrescent matter 
is converted into its harmless constituents — 
water vapour, nitrogen, and carbon dioxide. All 
combustible matter is burned, and the hard 
residue or clinker is available for such purposes 
as road-making and the manufacture of artificial 
flags for street pavements; or it is broken up 
to be used for mortar-making as a substitute 
for sand in places where there is little of the 
natural material available. The calorific value 
of refuse is about one-sixth of that of coal. The 
steam produced is commonly used to generate 
electricity for power or lighting in the neighbour- 
hood of the plant, or to supplement the general 
city supply from the central station. 

Regalia ) the emblems or insignia of royalty. 
The regalia of England consist of the crown, 


sceptre with the cross, the verge or rod with the 
dove, the so-called staff of Edward the Confessor, 
several swords, the ampulla for the sacred oil, 
the spurs of chivalry, and several other articles. 
These are preserved in the jewel-room in the 
Tower of London. The regalia of Scotland con- 
sist of the crown, the sceptre, and the sword of 
State. They, with several other regal decorations, 
are exhibited within the crown-room in the castle 
of Edinburgh. 

Regent-bird, or King Honey-eater {Seri- 
cuius melinus), a very beautiful Australian 
bower-bird, belonging to the family Paradiscidai, 



which also includes the birds-of-paradisc. The 
colour of the plumage is golden-yellow and 
deep velvety-black. It was discovered during 
the regency of George IV, and was named in 
compliment to him. 

Regent^s Park, situated in the north-west of 


regalia op ENGLAND 



I. The Imperial Crown. 2. The Orb. St. Edward’s Crown. 4. The Ampulla. 5. '1 he Anointing Spoon. 
6. One of the St. George’s Spurs. 7. The Curtana or Sword of Mercy, 8. The State Sword. 9. The Sword 
of Temporal Justice. 10. The Swoid ot Spiritual }iistice. ii. St. Edward’s Staff. 12. The Ivory Sceptre. 
13. The Queen’s Sceptre witli Cross. 14. The Royal Sceptre. 1^. The Sceptre v\ith Dove. 16. The State 
Sword of Offering. 17 and 18. The Maces of the Serjeants-at-aims. 
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London, in the parishes of Marylebone and St. 
Pancras, comprises 470 acres. In the time of 
Elizabeth it was a royal hunting-ground. It 
received its present name when George IV was 
regent, having been planned at that time. A 
considerable portion of the ground is occupied 
by the Zoological Gardens, which are situated 
on the north of the park, and the Royal Botanic 
Gardens, which occupy its inner circle. 

Reggio di Calabria, a maritime province of 
Calabria, Italy, the southernmost division of the 
Italian peninsula, on the Mediterranean. It has 
suffered much from earthquakes and from seismic 
waves following the shocks. Wine, oil, and silk 
are produced. Area, 1219 sq. miles; pop. 470,000. 

Reggio di Calabria (ancient Regium 
Julium), a city of Calabria, South Italy, 
capital of the province of Reggio, on the Strait 
of Messina; served by the coastal railways 
from Naples, &c. liinen and silk goods, pottery, 
and perfumes are made. Pop. 4.3,100. 

Reggio Nell* Emilia, a province of Emilia, 
North Italy, lying mainly in the valley of the 
River Po. Cereals, fruit, wine, and oil arc pro- 
duced. Area, 88.5 sq. miles; pop. .326,5(K). 

Reggio Nell’ Emilia (ancient Regium 
Lepidi), a city of Emilia, North Italy, capital 
of the province of Reggio (Emilia); s'^rved by 
railway to Bologna (.38 miles). Linen and silk 
are made; cattle and wine are traded. The 
town was founded about 187 b.c. After a 
prosperous career as an independent republic 
Reggio and district were definitely annexed to 
Piedmont in 18,59. Pop. 75, .350. 

Regiment. In the British service this word 
is properly used to denote (a) a cavalry unit, 
(6) an association of infantry units or battalions, 
(c) the artillery as a whole as distinct from 
separate batteries in the Royal Regiment of 
Artillery. Colloquially the word is commonly 
used to describe any unit of cavalry or infantry. 
The word ‘ unit used in this connection, 
means the ‘ tactical and administrative unit ’ 
of a given arm or branch of the service, which 
in the case of cavalry is a regiment, in that of 
infantry a battalion, and of artillery a battery. 

A regiment of infantry normally consists of two 
regular battalions, one or more militia battalions, 
and all the Territorial battalions of the particular 
county or counties concerned, e.g. the Essex 
Regiment is shown in the Army List as follows: 

THE ESSEX REGIMENT 
Eastern Area* 

Regular and Special Reserve Battalions 

xst Battalion (44th Foot). and Battalion (56th Foot). 

3rd Battalion (Essex (Rifles) Militia). 

Territorial Army Battalions 

4th Battalion. jih Battalion, 6th Battalion. 

7th Battalion. 8th Battalion. 


The appointment of colonel of a regiment of 
infantry, as opposed to that of a lieutenant* 
colonel commanding a battalion, is a purely 
honorary one, and entails few if any duties. 
It is given as a mark of distinction to senior 
officers who have at some time served with the 
reg.ilar battalions of the regiment. In some 
cases colonels-in-chicf * are appointed in addi* 
tion. Officers are gazetted to a regiment and 
not to a particular battalion; other ranks may, 
if they wish, enlist for a regiment; both officers 
and men are then ‘ posted ’ to whichever bat- 
talion requires them. The foregoing description 
does not apply to cavalry, where the regiment 
is, as we have shown, the unit for all purposes. 
See Infantry. 

RegPna, capital of the Canadian province of 
Saskatchewan, in the wheat belt; served by 
the transcontinental lines. It was formerly the 
head-quarters of the Royal Canadian Police, 
and capital of the North-West Territories. 
There are grain-elevators. Agricultural ma- 
chinery, bricks, &c., are made; there are 
tanning and milling industries, and a Govern- 
ment-controlled creamery. Regina is the prin- 
cipal distributing point for the Middle West. 
Pop. (1922), 50,000. — Cf. Heaton's Annual. 

Regiomonta'nus, German mathematician 
and astronomer, whose real name was .Tohann 
Muller, born at Konigsberg, in Franconia, in 1480, 
died 1 476. In 1471 he settled at Niirnberg, where, 
assisted by his pupil and patron, Bernhard 
Walthcr, he built and equipped the first Euro- 
pean observatory. He returned to Rome on 
the invittition of Sixtus IV, who employed him 
in the reformation of the calendar. Regio- 
montanus was the first mathematician to pub- 
lish a systematic treatise on trigonometry. He 
also published a table of tangents of angles, 
and was the inventor of the method of lunar 
distances for determining longitude at sea. 

Registration of Births, Deaths, and Mar- 
riages. Parish registers of baptisms, marriages, 
and burials were instituted by Lord Cromwell 
while he was vicar-general to Henry VHI, and 
subsequently regulated by various Acts of Par- 
liament. No thorough system, however, existed 
until in 1836 a Registration Act was passed 
applicable to England and Wales, which has 
been amended by subsequent Acts. When a 
birth takes place, it is the duty of the father 
and mother, or the occupier of the house in 
which the child is born, to give information to 
the registrar within forty-two days of the birth. 
In registering a birth the day on which the 
child was born must be given, the name (if 
any), the sex, the name of father and mother, 
and the signature, description, and residence of 
the informant. Violation of the law regarding 
the registration of births, e.g. by giving false 
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Information, renders the party liable to a 
penalty of not more than £10. No fee is paid 
unless in case of undue delay. With regard to 
the registration of marriages, when they are 
solemnized in any Established church the offi- 
ciating clergyman is required to All up a register 
of prescribed form, giving the date of the mar- 
riage, the names and ages of the parties, whether 
married previously or not, rank, profession, or 
calling, residence at the time of marriage, name, 
surname, and rank or profession of the father 
of each of the parties. Marriages in other than 
Established churches must be similarly recorded. 
Deaths are registered much in the same way as 
births and marriages, the name, sex, age, pro- 
fession, cause of death, &c., being stated accord- 
ing to a prescribed form. Within five days of 
the death the necessary particulars must be 
furnished to the registrar by the nearest relative 
of the deceased or other person present at the 
death. If a written notice of the death and a 
medical certificate of the cause of death are 
sent to the registrar, full particulars need not 
l)e given before fourteen days. The Irish system 
of registration of births, deaths, and marriages 
(1864) is similar to that of England and Wales. 
In Scotland the system was introduced by the 
Act of 1854, wliich provides for the establish- 
ment of a uniform scheme of registering births, 
deaths, and marriages. The giving of informa- 
tion is made obligatory, penalties being imposed 
for neglecting or refusing to give information, 
or for giving false information. Similar systems 
of registration exist in other countries. The 
registration of births, deaths, and marriages in 
the United States is subject to State legislation, 
not that of Congress. 

Registration of Electors (Parliamentary) 
was first establiffied by the Reform Act of 1832, 
in terms of wh ch, in England, the overseers of 
each parish were required to draw up a register 
of all persons qualified to vote. This still forms 
the basis of procedure, but the law has been fre- 
quently altered, notably in the Representation of 
the People Act (1884) and the Registration Act 
(1885), now superseded by the Representation of 
the People Acts (1918 to 1922). Under instruc- 
tions from the registration officer (who is the clerk 
to the county council in counties, and the town 
clerk in boroughs) the overseers of the parish 
are now required to publish yearly on the 17th 
January and 15th July lists of the qualified 
voters for the spring and autumn registers to 
come into force on the 15th April and 15th 
October respectively, and those persons not on 
the lists must apply to have their names inserted 
before the 11th February and 11th August. Any 
person on the registers may object to any person 
on these lists, but he must give notice to this 
effect. The decision of the registration officer 


on any claim or objectiv^n may be appealed to 
the county court, from which a further appeal 
on a point of law may be taken to the Court of 
Appeal. The list of voters being thus settled, 
it is printed and handed to the returning officer. 
In Scotland the register of voters is drawn up 
by the county and burgh assessors, and the 
duties connected with revision on appeals are 
discharged by the sheriff of the county and the 
Court of Session. The lists are published on 
1st February and 1st August, and the last days 
for claims are 15th February and 15th August. 
In Ireland the clerks of the Crown and peace for 
the administrative counties and county boroughs 
have charge of the registers, and revision on 
appeals is made by revising barristers (q.v.) or 
by the county court and the Court of Appeal. 
The lists arc published on 1st September, and 
claims require to be lodged by 18th Sep- 
tember. 

Regium Donum, an annual grant of public 
money formerly given in aid of the income from 
other sources of the Presbyterian clergy in Ire- 
land. It began under Charles II in 1672, was 
renewed under William III and subsequently 
augmented, until a considerable part of the 
means of support of the Presbyterian clergy was 
drawn from it. It subsequently amounted to 
£40,500, but the grant was withdrawn in 1869, 
a lump sum of £713,000 being given instead. 

Regnault (r6-n6), Henri Victor, French 
chemist and physicist, born 1810, died 1878. 
He was educated at the I^cole Polytechnique, 
Paris; became professor of chemistry at this 
institution in 184*0, and professor of physics at 
the College de France the following year; chief 
engineer of mines in 1847; and director of the 
porcelain manufactory at Sevres in 1854. His 
early work was in chemistry, and it was as a 
chemist that he was elected to the Academy oi 
Sciences in 1840, but after 1841 he gave all his 
attention to physics, his researches in which are 
among the most notable in the history of the 
science. His experimental results in thermometry, 
specific heat, expansion of gases, and hygrom- 
etry were regarded as standards for many 
years. In 1845 Lord Kelvin, then William 
Thomson, worked for some months as a pupil 
in Regnault’s laboratory. 

Regulator, a device used in connection with 
engineering plant to maintain automatically a 
predetermined condition of running. The term 
is perhaps most commonly applied to mechanisms 
for the control of speed, but is also used in refer- 
ence to arrangements for keeping the water- 
level in a boiler at some constant height, and 
for devices used to change the speed of electric 
motors (see Rheostat), 

Supplementary controlling forces to the weight 
of the balls in governors have been adopted, such 



REGULUS 


REINDEER 


361 


as the use of an extra load mounted on the gover- 
nor sleeve (introduced by Porter), and the use of 
springs. Speed-regulating devices on the main 
shaft of the engine are used in some types 
of high-speed engines. They are commonly 
arranged so that two revolving masses of metal 
change position under the action of centrifugal 
force, which is kept within reasonable limits by 
the controlling force made up of their own weight 
and the actions of springs. The net movement 
produced is used to change the throw and angle 
of setting of an eccentric, which controls the 
valve travel, and so gives a variable point of 
cut-off in much the same way as in the process 
of linking up a valve gear (see Valves and Valve 
Gear), The manner in which the regulation of 
speed in a four-valve type of engine is effected 
is described in the article Steam-engine, 

The running of the Pclton type of water-wheel 
(sec Turbinesy Water) is regulated by means of 
devices known as spear and deflector regulators. 
In the spear type a shaft with a conical spear- 
head passes into the nozzle. The governor is 
made to change the position of the spear-hcad 
and thus close up to a greater or less extent the 
opening through the nozzle, reducing or increas- 
ing the amount of water passing through to the 
buckets on the w'heel. In the deflector system 
a vane is drawn down into the jet, deflecting 
the water from its normal course to an extent 
dependent upon the deviation from the normal 
speed. 

Feed-water regulators are devices in which the 
fall in the level of the water in a boiler is used to 
operate a valve which passes steam to the feed- 
pump, which operates until the level is normal 
again. 

Devices to control the temperature of dye- 
vats, rubber- vulcanizing plants, and other vessels 
or chambers are commonly used in industrial 
work. One principle on which such instruments 
work is the production of vapour from a liquid 
which is easily vaporized. Every change of 
temperature of such a substance in a closed 
vessel is accompanied by a change of vapour- 
pressure. These pressures, operating behind a 
flexible diaphragm, are used to give the requi- 
site motion to a mechanism controlling the 
opening of the valve which is used to admit 
the steam to the heated coils. The actual open- 
ing and shutting of the valve is commonly per- 
formed by the use of compressed air. 

Regulus, Marcus Attilius, Homan general, 
who was made consul a second time in 250 
B.C., and was engaged in a war with Carthage, 
in w'hich he destroyed their fleet and landed 
his army in Africa. In the following year, 
however, he was defeated and taken prisoner 
by the Carthaginians. Sent to Home on parole 
by his captors to negotiate peace, Regulus 


patriotically persuaded his countrymen to con- 
tinue the war and returned to captivity, where 
he died under torture. 

Reid, Thomas, Scottish philosopher, bom in 
1710 at Strachan, Kincardineshire, died 1796. 
He was educated at Marischal College, Aberdeen, 
and in 17fl7 was presented to the living of New 
Machar in Aberdeenshire. In 1752 the pro- 
fessors of King’s College, Aberdeen, elected 
Reid professor of moral philosophy in that 
college; and in 1764 he published his well- 
known work. An Inquiry into the Human Mind 
on the Principles of Common Sense, The same 
year he succeeded Adam Smith as professor of 
moral philosophy in Glasgow University, a posi- 
tion which he occupied until 1781. His other 
writings are Essays on the Intellectual Powers of 
Many and Essays on the Active Powers of the 
Human Mind, His philosophy was directed 
against the principles and inferences of Berkeley 
and Hume, to which he opposed the doctrine 
of Common Sense. He was the founder of what 
is known as the Scottish School of Philosophy, 
in which he was followed by Dugald Stewart 
and Sir William Hamilton. In France also his 
doctrines were adopted by several eminent 
philosophers, such as Royer-Collard, Jouffroy, 
who translated Reid’s works into French, and 
Victor Cousin, who gave a r^sum^ of Reid’s 
philosophy in his Philosophic flicossaise, — Cf. 
A. C. Fraser, Thomas Reid, 

Reid, Captain Thomas Maync, novelist, born 
in the north of Ireland in 1818, died 1883. His 
works include The Hifle Rangers, The Scalp 
Hunters, The War Trail, and The Headless 
Horseman, 

Reigate (ri'gat), a municipal borough of 
England, county of Surrey; served by the 
South-Eastern & Chatham Railway. Pop. (1921), 
28,920. 

Reikiavik, or Reykjavik (rik-ya-vik'), a sea- 
port, and tlie capital of Iceland, on the south- 
west coast. Pop. 17,980. 

Reindeer (ran'der), a species of deer found 
in the northern parts of Europe and Asia, the 
Ratigifer tarandus. It has branched, recurved, 
round antlers, the summits of w'hich are pal- 
mated; the antlers of the male are much larger 
than those of the female. These antlers, which 
arc annually shed and renewed by both sexes, 
are remarkable for the size of the branch which 
comes off near the base, called the brow tine. 
The body is of a thick and sijuarc form, and 
the legs shorter in proportion than those of the 
red-deer. Their size varies much according to 
the climate, those in the higher arctic regions 
being the largest; about 4 feet 6 inches may be 
given as the average height of a full-grown 
specimen. The reindeer is keen of sight, swift 
of foot, being capable of maintaining a speed of 
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9 or 10 miles an hour for a long time, and can 
easily draw a weight of 200 lb., besides the 
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sledge to which they are usually attached when 
used as beasts of draught. 

Reindeer Moss, a lichen {Cladonia rangU 
ferlna) which constitutes almost the sole winter 
food for reindeer, &c., in high northern latitudes, 
where it sometimes attains the height of 1 foot. 
It is also found in the moors and mountains of 
Britain. Its taste is slightly pungent and acrid, 
and when boiled it forms a jelly possessing 
nutritive and tonic properties. 

Reinforced Concrete. According to tradi- 
tion, ancient Roman builders used concrete 
reinforfced with chains and pieces of metal for 
certain types of construction; but the actual 
invention of reinforced concrete as we know it 
to-day is generally ascribed to M. Joseph Monicr, 
who, in 1861, constructed small tanks of con- 
crete reinforced with wire. In 1867 M. Coignet, 
along with M. Monier, constructed some re- 
inforced concrete work at the Paris Exhibition. 
For some time it was left to German and Aus- 
trian engineers to prove the capabilities of 
reinforced concrete, but to France belongs the 
principal credit for the most important develop- 
ments in present-day design and theory. These 
developments are associated with the names of 
MM. Coignet, Hennebique, and Considdre. 

The term ‘ reinforced concrete ’ now stands for 
a combination of steel reinforcing bars embedded 
in concrete. Steel is strong in resisting tension, 
and is able to carry about 300 times the tensile 
stress that can be carried by an equal sectional 
area of concrete. Concrete is strong in resisting 
compression, but is relatively weak in with- 
standing tension, the breaking stresses in the 
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two cases being in the ratio of about 10 to 1. 
The concrete consists of cement and * aggregate * 
in definite proportions, the usual 
proportions by volume being 1 
part of cement to an aggregate 
of 2 parts of sand and 4 parts 
of hard broken stone. The neces- 
sary water required for mixing is 
about 5 gallons to every 100 lb. 
of cement. The ultimate com- 
pression strength of concrete 
mixed in these proportions is 
about 2000 lb. per square inch 
when one month old, and about 
3000 lb. per square inch when 
six months old* A simple unre- 
inforced concrete beam under an 
increasing load would fail at the 
under side of the beam, owing to 
tension stresses, long before the 
compressive resistance in the top 
of the beam had fully developed. 
Steel rods should therefore be 
embedded in the concrete as 
nearly as possible along the lines 
of the tension stresses in the beam, and should 
be of suflicient sectional area to develop the 
same strength in tension as that of the concrete 
in compression along the top portion of the 
beam. In economical construction tension 
stresses are resisted by the steel, and compres- 
sion stresses by the concrete. 

Steel and concrete act in unison for the follow- 
ing reasons: 

1. The coefficients of expansion of steel and 
concrete are practically the same, so that changes 
of temperature do not break the adhesion of the 
concrete to the steel. 

2. Concrete when setting contracts slightly 
and grips the steel rods firmly, thus preventing 
the rods being pulled away from the concrete 
when under stress. 

3. Concrete resists decay, its strength increases 
with age, and, if properly applied, it effectually 
protects the steel against the actions of the 
elements, as it is practically watertight. 

Reinforced concrete construction has had a 
wonderful and rapid development, more parti- 
cularly within the last ten or fifteen years. With 
the introduction of regulations relating to design 
and construction, the London County Council 
have established a standard for design in general, 
but, owing to the adaptation of this material to 
countless types of construction, the actual design 
of reinforced concrete work is chiefly in the hands 
of specialists. 

The following are some types of construction 
for which reinforced concrete is suitable: build- 
ings and foundations, cliimneys; arched and 
girder bridges for road or railway traffic; wharves 
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and jetties, docks and harbours; granaries and 
silos; reservoirs and water-towers; sewers, cul- 
verts, and water-pipes; hoppers and bunkers; 
retaining walls and dams; tunnels. 

Recently reinforced concrete pipes have been 
made by centrifugal action by spinning the con- 
crete in moulds. Such pipes are able to resist 
considerable water pressure, the centrifugal action 
ensuring the most impervious and dense concrete 
at present known. — ^Bibliography: Marsh and 
Dunn, Reinforced Concrete Manual^ Turneaure 
and Maurer, Reinforced Concrete Construction^ 
Hool and Johnson, Concrete Engineers’* Handbook^ 
Taylor and Thompson, Concrete, Plain and Re- 
inforced; L,C,C, Regulations on Reinforced Con- 
crete (with explanatory notes by E. S. Andrews). 

Relapsing Fever, or Remittent Fever, is an 
acute fever characterized by recurrent feverish 
attacks of about one week’s duration, followed 
by a period of no fever. High temperature, 
vomiting, and headache arc followed later 
by diarrhoea, haemorrhages, bronchial troubles, 
and eye complications, while in severe cases 
delirium with maniacal outbursts may occur. 

Relativity. This theory may be broadly 
described as an attempt to co-ordinate and 
explain the known results of physical science, 
and to predict new phenomena, on the basis 
of the assumed general principle that the only 
motion which we are capable of observing is 
relative motion, and consequently relative motion 
is the only kind of motion which need be con- 
sidered in investigating and describing the laws 
of nature. Any statement of a law of nature, 
therefore, which implies that we can observe 
absolute motion is contrary to the principle, 
and is denied. Einstein extends this principle 
to the laws of electricity and light, and finds that, 
if it is to apply to the phenomena of electricity 
and light, as well as to those of mechanics, 
the Newtonian laws of motion must be modified. 
The effect is negligible in all cases of motion 
at ordinary speeds, but becomes appreciable in 
certain astronomical phenomena and in electro- 
dynamics and optics. 

As a method of discovery of physical laws, 
the theory is distinctly reminiscent of the well- 
known principle of dimensions (see Dimensions, 
Physical), In both cases there would seem to 
be some underlying but recondite principle, by 
taking advantage of which we may often arrive 
at definite numerical laws governing phenomena 
without in any way taking account of the 
machinery by which the phenomena are pro- 
duced. 

Einstein has stated the principle in the follow- 
ing words: “ If, relative to K, is a uniformly 
moving co-ordinate system devoid of rotation, 
then natural phenomena run their course with 
respect to K according to exactly the same 


general laws as with respect to K^. This state- 
ment is called the principle of relativity (in the 
restricted sense).” The principle, of course, was 
known and had been clearly stated in one form 
or another long before Einstein’s time. Take, 
for example, the following quotation from Clerk 
Maxwell’s Matter and Motion (1877). 

“ If every particle of the material universe 
within the reach of our means of observation 
were at a given instant to have its velocity 
altered by compounding therewith a new velo- 
city, the same in magnitude and direction for 
every such particle, all the relative motions of 
bodies within the system would go on in a 
perfectly continuous manner, and neither astro- 
nomers nor physicists, though using their instru- 
ments all the while, would be able to find out 
that anything had happened.” 

As an example of the meaning of the principle, 
we may take the case of two lifts moving ver- 
tically downwards towards the ground at speeds 
constant for each but not the same for both. 
These speeds are supposed to be measured 
relative to the ground. If two observers, one 
in each lift, made experiments on the laws 
governing the falling of a stone, say, each in 
his own lift, they would find identical results; 
each would say that his stone fell with a con- 
stant acceleration of 32'2 feet per second per 
second. In the same way, according to the 
principle of relativity, all the hiws of nature, 
and in particular the laws of light and electri- 
city, as well as the laws of dynamics, would 
be the same for any two observers in lifts 
moving with constant relative velocities. 

The earlier form of the theory of relativity — 
the special theory of Einstein — originated in 
connection with the celebrated Michelson-Morley 
experiment, which seems to prove that every 
observer estimates the velocity of light at the 
same value, whatever his own velocity may be. 

Consider two observers moving along the axis 
ofo?, the second at rate v relative to the first* 
Relative to the two observers, at O and 0% 
say, let (x, t) and {x', t') be the length and time 
co-ordinates of one and the same event. Then, 
according to Galileo and Newton, 


X* 

X 


— X 
= X* 



whence V = t. 

In this system (A) there is no finite velocity 
which appears to the two observers to have the 
same value. But if we assume the more general 
relations. 


a' = p(a - vt), \ 


we can find one velocity c — ^taken as the velocity 
of light — such that a — ct and a' = cl' to- 
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gether; for we find that the equations (B) are 
satisfied by these values of x and ac; provided 

If in (B) we put / = 0, we get x* = piu; 
and if we put x' = 0, we find t = pf'. Thus 
a length judged to be x' by the observer O' 
is taken to be a?7P by O; and a time which 
O' estimates as t* is considered to be p/' by O. 

The equations (B) are equivalent to what is 
known as the Lorentz transformation. They 
were found by Larmor and Lorentz as the 
typical formulae of linear transformation under 
which the equations of electrodynamics, and 
consequently the velocity of light, remain un- 
altered. The interpretation of them just indi- 
cated is due to Einstein. 

On this theory the place and time of an event, 
considered separately, are relative to the observer. 
It is only the event itself, the combination of 
place and time, that is absolute. The idea has 
been expanded by Minkowski into an elaborate 
theory of space-time, the four dimensional con- 
tinuum of events. The ‘ interval ’ ds between 
the events («, t/, 2, t) and {x dXj t/ -f dy^ 
2 -f d2, < -f df) may be given by the equation 

ds* = df* — dx^ — dy^ — dz*, 

in which case space-time is analogous in its 
metrical relations to ordinary Euclidean space. 
In the most general (’ase, if ajj, aJg, x^ be co- 
ordinates of any system whatever defining an 
event, we have 

ds* = ^iidx^ -f- • . . "f* • • •» 

a homogeneous quadratic function of the dif- 
ferentials, the functions g being arbitrary func- 
tions of a?!, aTj, a? 3 , x^, 

Einstein’s general theory of relativity, by 
which he explains gravitation, is based on the 
hypothesis that the ‘ natural ’ path of an event 
is along a geodesic in this space-time. The form 
of such a geodesic depends on the nature of the 
functions g. These cannot be entirely arbitrary, 
and may be expected to satisfy differential 
equations, which will embody the ‘ law of gravi- 
tation ’. The differential equations must in the 
nature of the case be of invariant form for 
all transformations of the co-ordinates x. The 
theory of such invariant forms is known from 
the researches of the cultivators of differential 
geometry, from Riemann and Christoffel on- 
wards. By equating certain selected invariants 
to zero, Einstein obtains 10 differential equations 
for the 10 functions g in free space-time. These 
are satisfied for the form 

dg» = - Idr* - r>dO> + 

Y 


where y = 1 — 2m/r, and reasons are given for 
inferring that this form represents the character 
of space-time round a particle of gravitational 
mass m. 

By integrating the equations for a geodesic, 
the equation is obtained 

/du\* , - c*— 1 , 2mu , rt • 

U +“’ = -Ar-+ ft. (1) 


where u = 1/r, and c, h are constants of mte- 
gration. This leads at once to 


d*u 

dO* 


+ u 






( 2 ) 


which differs from the well-known equation for 
the orbit of a planet on the Newtonian theory 
only by the addition of the small term *6muK 
Again, for the path of a light ray, cte = 0 
and h == qd » so that 

^ + M = (3) 


It is now a matter of comparatively simple 
mathematics to deduce from (2) the hitherto 
unexplained advance of 43" per century in the 
perihelion of Mercury; and from (3) a deflec- 
tion of 1'74" in the path of a light ray from a 
distant star passing close to the edge of the sun. 

It is to the sensational verification of this 
predicted deflection, obtained from observations 
of the eclipse of the sun on 29th May, 1919, 
that the present widespread public interest in 
Einstein’s remarkable theory is due. 

Is Einstein’s theory ‘ true ’ then? It certainly 
satisfies some of the tests of the value of a 
scientific theory. It has explained facts liitherto 
unexplained, and it has predicted results w'hich 
have been verified by experiment. At the same 
time there are difficulties. One has reference 
to centrifugal force. A body rotating relatively 
to surrounding bodies shows certain effects asso- 
ciated with the centripetal accelerations of its 
particles. The principle of relativity would lead 
us to infer that the same effects would be pro- 
duced if the outside bodies rotated about the 
other. This is quite contrary to ordinary notions, 
very difficult to grant, and, so far at least, un- 
supported by experiment. 

Again, Einstein has pointed out as another 
consequence of his theory of gravitation that 
the lines of the solar spectrum ought to be dis- 
placed towards the red by a certain definite 
amount as com]>arcd with the same lines in a 
terrestrial spectrum. This prediction has been 
put to the test of experiment, but with indecisive 
results. 

It may be noticed that Einstein’s theory does 
not, any more than Newton’s, explain the phy- 
sical cause of gravitation. Many people will 
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not be satisfied with an ‘ explanation ’ of nature 
which is essentially a mathematical one, and 
which, for its full expression, invokes a ‘ world * 
of four dimensions, one dimension of which is 
measured by a co-ordinate of ‘ time ’ expressed 
as an imaginary number; convenient though this 
conception may be mathematically, no clear 
mental picture can be formed of processes going 
on in such a world — ^thought appears to be im- 
possible except through the medium of mathe- 
matical symbolism. — Bibliography: A. Ein- 
stein, The Theory of Relativity; A. S. Edding- 
ton, Space, Time, and Gravitation; Report on 
the Relativity Theory of Gravitatim (Physical 
Society of London); E. Cunningham, The 
Principle of Relativity; H. Weyl, Space, Time, 
and Matter; Viscount Haldane, The Reign of 
Relativity. 

Relativity of Knowledge, a philosophical doc- 
trine which teaches that knowledge is only 
relatively true. It insists on the distinction 
between objects as they are and objects as we 
see or know them, between the ‘noumenon’ 
and the ‘ phenomenon ’. According to this doc- 
trine, the reality or essence of things is altogether 
unknown to us. All our knowledge consists merely 
of impressions: ‘ we know only phenomena *. 
And these impressions may differ for different 
people, as we see actually to be the case in 
matters of taste, smell, colour-perception, &c.; 
and of course the difference is still greater as 
between man and the lower animals. Hence there 
is no such thing as absolute knowledge; all know- 
ledge is relative. The doctrine of relativity of 
knowledge dates back to Protagoras, who taught 
that “ man is the measure of all things ”, but 
the theory has been especially advanced by 
Kant, Sir William Hamilton, and Herbert 
Spencer. 

Relics, remains of saints and martyrs or 
objects connected with them, and especially 
memorials of the life and passion of our Lord, 
to which worship or a special veneration is 
sanctioned and practised both in the Homan 
Catholic and Greek Churches. The doctrine of 
the Roman Catholic Church in regard to relics 
was fixed by the Council of Trent, which decreed 
in 1563 that veneration should be paid to relics 
as instruments through which God bestows 
benefits on men; a doctrine which has been 
rejected by all Protestant Churches. The ven- 
eration of relics is not peculiar to Christianity, 
but has found a place in nearly every form of 
religion. Buddhism, with whose theoretical 
doctrines relic-worship has as little to do as 
with those of Christianity, is remarkable for 
the extent to which relic-worship has been 
adopted by it. In the Old Testament Scriptures 
relic-worship is noticed as one of the super- 
stitious practices associated with idolatry, against 


which the prophets and reforming Kings of 
Israel and Judah were continually at war. The 
origin of relic-worship or veneration in the 
Christian Church is generally associated with 
the reverence paid by the early Christians to 
the tombs of the martyrs and to objects asso- 
ciated with their memory. Roman Catholics 
believe that relics are sometimes made by God 
instruments of healing and other miracles, and 
that they are capable of bestowing spiritual 
graces. The Council of Trent required bishops 
to decide on their authenticity. In course of 
time great abuses grew up in regard to relics; 
and it is scarcely necessary to add that the 
articles venerated as relies multiplied beyond 
measure. Not only did those of which the 
supply was necessarily limited, as the wood of 
the true cross and the relics of apostles and 
early martyrs, become common and accessible 
to an astonishing degree, but the most puerile 
and even ridiculous objects were presented as 
fitting symbols for veneration from their asso- 
ciation with some saint or martyr, and were 
credited with the most astounding miracles. 
Such abuses have been greatly modified since 
the Reformation. Gibbon (Decline and Fall, 
chapter xxviii) has summarized the progress of 
relic-worship, the superstitions and corruptions 
associated with it, and its important conse- 
quences in the history of the Church. 

Religion. To define ‘ religion ' may be im- 
practicable, but the various attempts to reach 
a definition are valuable, since they throw light 
upon the meaning attached by various thinkers 
to the term. As it stands, the word represents 
a Latin term religio. The Romans w’cre the 
least religious of the great nations in antiquity, 
yet it is to them that we owe the word, which 
was derived either from relegere, to re-read or 
reflect, or from religare, to bind. Such are the 
two possible origins of the term. Either religion 
meant a careful reflection upon the nature and 
requirement of the gods, as opposed to the 
careless attitude of superstition; or else it 
denoted a bond of obligation which held man 
to the gods. The etymology remains obscure. 
But, whether the second derivation is accurate 
or not, it denotes one of the essential ideas in 
religion, viz. that of obligation. Dependence 
upon higher powers, and a sense of obligation 
to them, seem vital to leligion, and a number 
of the better definitions undertake to bring this 
out. A definition like that of Schleiermacher — 
“ the consciousness of contact between the soul 
and the universe ” — is too narrow. So is Max 
Muller’s, that “ religion consists in the percep- 
tion of the infinite under such manifestations as 
are able to influence the moral character of 
man ”. The truer line is indicated by Sir J, G. 
Frazer, to whom religion is ” a propitiation or 
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conciliation of powers superior to man, which 
are believed to direct and control the course of 
nature and of human life ”, Similarly, Dr. Allan 
Menzies argues that religion is “ the worship of 
higher powers from a sense of need ”, and Dr. 
Jastrow proposes ” the natural belief in a Power 
or Powers beyond our control, and upon whom 
we feel ourselves dependent Durkheim sug- 
gests, *^a religion is a unified system of beliefs 
and practices relative to sacred things, that is 
to say, things set apart and forbidden — beliefs 
and practices which unite into one single moral 
community, called a church, all those who 
adhere to them and Loisy similarly empha- 
sizes the collective social aspect in his Essai 
historiijuc mr fe sojcrifice (1921, page 5), where 
he declares that ” religion is the entirety (Ven- 
semble) of the ideas, customs, and practices by 
which men living in society consider they are 
placed in normal contact with the higher powers 
or principles on which they believe themselves 
to depend ”, Some definitions are too vague, 
e.g. ” morality touched with emotion ” (Matthew 
Arnold); “ veneration for the power which exer- 
cises a dominant influence over life ” (Frederic 
Harrison); or ” man’s whole bearing toward 
what seems to him the Best or Greatest ” (G. M. 
Stratton, Psychology of the Religious Life, 1911). 
Even Jean R^ville’s definition (in Liberal Pro^ 
iestantisrn) of religion as ” essentially a principle 
of life, the feeling of a living relation between 
the human individual and the powers or power 
of which the universe is the manifestation ”, is 
too restricted, and ignores the social aspect 
entirely. On the other hand, some definitions 
are too definite, and by their very height exclude 
some real though inferior forms of religion; 
as e.g., Bishop Butler’s, that religion is ^Hhe 
belief in one God or Creator and Moral Governor 
of the World, and in a future state of retribu- 
tion ”, or Dr. Martineau’s, that religion is 
“ belief in an everlasting God, that is, a divine 
mind and will ruling the universe and holding 
moral relations with mankind 

Religion contains belief, but it is more than 
a belief. It implies certain convictions about 
the universe and the power or powers which 
are supposed to lie above and behind nature 
and human nature. These convictions are rooted 
in the soil of a natural curiosity, but curiosity 
does not account for the worship which is vital 
to religious belief. This worship involves emo- 
tion, though religion is never a mere emotion, 
even of dependence. It expresses itself in a 
variety of forms, all of which imply a sense 
that the worsliipper is indebted to the god or 
gods, that he seeks to maintain or regain rela- 
tion with them, and that he recognizes an obli- 
gation resting upon himself in this relationship 
witli the supernatural. To put it otherwise, the 


religious instinct is always found within a sense 
of the supernatural which stirs awe or terror, 
wonder, interest, fascination, and even love; 
the impulse to enter into communication with 
this supernatural power, by means of sacrifice 
and prayer, involves a corresponding sense that 
thereby the worshipper comes under (pertain laws 
or binding prohibitions issuing from the deity, 
the observance of which is essential to the main- 
tenance of fellowship. 

According to the varied stages of civilization, 
this instinct assumes many forms, which are 
determined by racial and even geographical 
environment. Thus, the conception of the super- 
natural power or powers tends to determine the 
practices of the religion; where the emotion of 
terror and fear is uppermost, a rite like human 
sacrifice or bodily mutilation will prevail, in order 
to propitiate and conciliate the angry deity. 
Countries where fertility of nature is predominant 
will develop a religion which associates the divine 
with the processes of birth, growth, and death. 
It is owing to this conviction that during the 
past century increasing attention has been paid 
to the study of comparative religion, particularly 
in the sphere of anthropology, where the study 
of primitive man has led to fresh light being 
thrown upon religious phenomena in their initial 
and original phases. But the essence of religion 
is not to be found simply in an analysis of savage 
rites and beliefs, any more than a study of 
government would confine itself to an analysis 
of primitive clan life. At the same time, the 
investigations of recent anthropology and folk- 
lore have contributed materially to our know- 
ledge of how religion cainc into exercise. They 
raise the vexed question of the origin of religion, 
for example. Was it in magic, or independent 
of magic? Magic is a vague word, as used by 
moderns in their evolutionary consciousness, but 
it denotes certain recognized acts and rites in 
primitive civilization, and primitive religion is 
constantly associated with it. The question is 
whether magic is a debased form of the religious 
instinct, or, as Sir J. G. Frazer holds (Golden 
Bough, 3rd edition), prior to religion, or, as W. 
Wundt and others argue, identical with the 
lowest forms of religion. The ablest opposition 
to Frazer’s theories is that of A. Lang in his 
books Magic and Religion and The Making of 
Religion, though Lang’s idea of a pure, pristine 
stage of religion, followed by a degeneration, 
has not won acceptance. What the investigations 
into primitive religion appear to have disproved 
is, on the one hand, the existence of any primi- 
tive natural religion, and, on the other hand, the 
impossibility of referring religion to anything 
like a sense of the infinite. From the first it has 
been bound up with man’s conception, crude 
enough, of the mysterious natural world. Whether 
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it originated in dreams, or in the notion of ghosts, 
with the worship of dead ancestors, or in animism, 
i.e. in the personification of natural powers and 
objects which attributed spirits to them, is still 
disputed, although the' tendency is to abandon 
theories which regard ancestor-worship or ani- 
mism as more than early and rudimentary expres- 
sion of the religious feeling. 

As to the fundamental nature of religion, when 
defined carefully, it seems probable that it was 
universal, or almost universal, in the ancient 
world. The most thorough examination of this 
subject, by Professor Robert Flint in his Anti- 
Thehtic Theories (chapter vii), converges on the 
conclusion that no entire tribes or nations can 
be proved to have been destitute of some religious 
beliefs, and that even “ although Buddhism 
should be logically resolvable into atheism, 
although its fundamental principles should be 
shown logically to involve atheism, Buddhists are 
not to be described as atheists ”, 

The idea of development has been particularly 
fruitful in elucidating the variety of religious 
phenomena. The general evolution has been 
from tribal to national, and from national to 
denationalized religion. These stages are marked 
even within the history of a single form of 
religion. The strain of the process accounts for 
the presence of ‘ survivals ’ in a religion; for 
religion is essentially conservative, especially in 
the expression of its rites and beliefs, and pro- 
gress is generally marked by an attempt to 
retain as much as possible of the old, even in 
advancing to wider conceptions under the stress 
of larger experience. The factors of change in 
religion are generally due to historical, scientific, 
and philosophical changes in the social nexus. 
The reactions set up are repeatedly the cause of 
restatement and resetting, in which the ethical 
and ritual elements of religion are more or less 
profoundly affected. Fundamentally, religion 
embraces the three ideas of the soul, the world, 
and the deity. The idea of the deity may vary; 
it may be more or less personal, and in some 
religions, e.g. Buddhism, it may be vague, just 
as in others it may be polytheistic. But, apart 
from such variations, these three conceptions are 
essential, and, as the advance of knowledge com- 
pels a fresh analysis of the human soul and of the 
world, the result is an impact upon traditional 
statements of religion. Hence the problems con- 
nected with superstition, ritual, and theology, 
as well as the problems of the relation between 
religion and morality or science. The varieties 
of religion are still further affected by tempera- 
ment, national and individual. But such varieties 
are a fresh proof of vitality. The problem of find- 
ing among them what is essential to religion 
remains; the conclusion that religion in some 
form is essential to human nature appears to be 


made out. R^ville defines religion as “ the deter- 
mination of human life by the sentiment of a 
bond uniting the human mind to that mysterious 
mind whose domination of the world and of itself 
it recognizes, and to whom it delights in feeling 
itself united ” (Prolcgtmiena to the IJisiorij of 
English translation, 1884). In primi- 
tive ages ‘ influencing ’ would correspond to the 
facts rather than ‘ determination ’, and, though 
fear did not make religion, yet ‘ delight ’ is too 
strong a term to cover the response of the human 
soul to the deity. Nevertheless, some description 
like this would cover much the greater part of the 
evidences for religion in history. It enables us to 
recognize religion, wherever we find it, in lower 
or higher forms of civilization, and to understand 
how it has been and must be dominant, an in- 
eradicable instinct which is capable of readjust- 
ing itself to any fresh phase of the civilization 
of the race. 

Bibliography: In addition to the works men- 
tioned already, see the general treatment in E. 
B. Tylor, Primitive Culture (3rd edition, 1891); 

F. B. Jevons, Introduction to the History of 
Religion (1896); I. King, 'The Development of 
Religion (1910); R. R. Marctt, The Threshold of 
Religion (2nd edition, 1914); and W. K. Wright, 
A Student's Philosophy of Religion (1922). The 
most comprehensive discussion is in Pfleiderer’s 
Philosophy of Religion (English translation, 4 
vols., 1896), and M. Jastrow's Study of Religion 
(1901), to which may be added the philosophical 
as well as historical treatment in books like C. 
P. Tide’s Science of Religion (1897); C. C. J. 
Webb’s Natural and Comparative Religion (1912), 

G. Galloway’s Philosophy of Religion (1914), 
K. S. Ilartland’s Ritual and Belief (1914), and 
E. Diirkheim’s Elementary Forms of the Religious 
Life (1915), with C. C. J. Webb’s Group Theories 
of Religion and the Individual (1916). The study 
of comparative religion is described in Allan 
Menzies, History of Religion (1st edition, 1895); 
G. F. Moore, History of Religions (1914, 1920); 
and E. W. Hopkins, The History of Religions 
(1918). Martineau's Study of Religion (1888) and 
E. Caird’s Evolution of Religion (1893) are still 
valuable, and the modern attitude is reflected 
liest in works like Hoffding, Philosophy of RelU 
gion (English translation, 1896); W. James, 
Varieties of Religious Experience (1902); W. 
Bousset, Whai is Religion? (English translation, 
1907); C. G. Shaw, The Precinct of Religion (1906); 
G. T. Ladd, The Philosophy of Religion (1908); 
J. H. Leuba, A Psychological Study of Religion 
(1912); and J. B. Pratt, The Religious Conscious'^ 
ness (1920). 

Religious Denominations. The table on 
p. 368 shows the approximate number of ad- 
herents of the most prominent religions, and 
their continental distribution: 
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Europe. 

•Asia. 

Africa. 

North 

America. 

South 

America. 

Australasia. 

Total. 

Roman Catholic 
Orthodox 

Protestant 

183,760,000 

98.000. 000 

93.000. 000 

5,500,000 

17,200,000 

6,000,000 

2, <00 ,000 

3.500.000 

2.750.000 

36,700,000 

1 ,000,000 
65,000,000 

36,200,000 

400,000 

8.200.000 

4.500.000 

272.860.000 
120,000,000 

171.650.000 

Total Christian 

Jews . . 

Mahommedan 

Buddhist 

Hindu 

Confucian and Taoist 
Shinto 

Animist 

Miscellaneous 

374,760,000 

9.250.000 

3.800.000 

1 ,000,000 

28,700,000 

500,000 

142.000. 000 

138.000. 000 

210.000. 000 

300.000. 000 

25.000. 000 

42.000. 000 
6,000,000 

9,050,000 

400.000 

51.000. 000 

1 1 .000 

300.000 

30.000 

98.000. 000 

130.000 

102,700,000 

2.000. 000 
i5»ooo 

100,000 

100,000 

20,000 

8.000. 000 

36,600,000 

30.000 

10.000 

1 10,000 

1,250,000 

12,700,000 

25.000 

25.000. 000 

20.000 

30.000 

700.000 

17.000. 000 

1 50.000 

564.510.000 

12.205.000 

221.825.000 

138.031.000 

210.540.000 

300.830.000 
25,000,000 

158.270.000 

15.280.000 

Total Non-Christian 1 
and Mahommedan / 

14,050,000 

863,500,000 

149,871,000 

10,235.000 

1 ,400,000 

42,9*5.000 

1,081,981,000 

Grand Total . . 

388,810,000 

892.200,000 

158,921,000 

1 1 2.935.000 

38,000,000 

55.625,000 

1,646.491,000 


Religious Tract Society, a society founded 
in London in 1799 (and incorporated in 1809) 
for the circulation of small religious books and 
tracts in foreign countries, as well as through 
the British dominions. The society dissemi- 
nates publications in more than 250 languages, 
dialects, and characters. Its annual circulation 
from the depository in London and from various 
foreign societies is over 46 millions. Its publica- 
tions are very varied, including tracts, Bibles, 
commentaries, works in defence of the Bible and 
against Romanism, stories, and popular science 
and natural history books. 

Remainder, in law, is a limited estate or tenure 
in lands, tenements, or rents, to be enjoyed after 
the expiration of another particular estate. Thus 
A, the owner of an estate, grants it to B for 
his life (particular estate), with ‘ remainder ’ to 
C in fee. C succeeds on the death of B. 

Rembang', a town of Java, in the residency 
of same name. Its harbour is one of the best 
in the island; it has a good trade in ship-timber 
and in shipbuilding, and near it are valuable 
salt-pans. Pop. 14,000; (residency), 1,250,000. 

Rem'brandt, in full, Rembrandt Ilarmensz 
Van Ryn, the most celebrated painter and 
etcher of the Dutch school, was born about 
1606 at Leyden, where his father was a well- 
to-do miller, and died at AmvSterdam in 1669, 
Early displaying a passionate love for art, he 
worked for three years under Van Swanenburch 
of Leyden, a painter of little note, and after- 
wards studied for a few months in Amsterdam 
under Pieter Lastman. But he had little sym- 
pathy with Lastman’s Italian mannerisms, and 
returned home to take nature as his guide, 
finding his material in everyday life. In 1631 
he removed to Amsterdam, which he never left 
again. In 1634 he married Saskia van Uilen- 
burg, daughter of the burgomaster of Leeu- 
warden. Rembrandt has rendered her famous 
through numerous etched and painted portraits. 


His paintings and etchings were soon in extra- 
ordinary demand, and he must have acquired 
a large income by his work, but his expenditure 
seems to have been greater. In 1642 his wife 
died; and this, with the failure of the so-called 
Night Watch (a painting of the City Company 
of Amsterdam issuing from their hall) to satisfy 
his clients, marked a decline in Rembrandt's 
fortunes. To financial disasters were added 
domestic trouble, his relations with Hendrickje 
Stoffels being the subject of much critiedsm. 
In 1656 he was declared bankrupt, his property 
remaining in the hands of trustees till his death 
in poverty and obscurity. Rembrandt excelled 
in every branch of painting, and his treatment 
of light and shade has never been surpassed. 
His works display profound knowledge of human 
nature, pathos, tragic power, humour, and poetic 
feeling. In portraiture especially, his penetra- 
tion into character is almost unrivalled. Like 
his contemporaries, he drew his material from 
contemporary life; but transformed it by his 
imaginative power into something rich and new. 
His artistic development may be broadly divided 
into three periods. To the first of these (1627-80) 
belong many paintings of religious subjects; the 
well-known Lesson in Anatomy; and many por- 
traits of himself and his wife, both in her own 
and in other characters, such as Queen Artemisia^ 
Rathsheha, and The Wife of Samson, His middle 
period (1640-54) is represented by: The Night 
Watchy The Woman taken in Adultery, Tobit and 
his Wife, The Burgomaster and his Wife, Descent 
from the Cross, Portrait of Coppenol, Bathsheba, 
and Woman Bathing, In these Rembrandt is 
seen developing the imaginative power and 
technical mastery which were to bear fruit in 
his last period (1655-68), and are seen in John 
the Baptist Preaching, Portrait of Jan Six, The 
Adoration of the Magi, The Syndics of Amsterdam^ 
The Prodigal Son, and The Supper at Emmaus, 
and in various portraits of himself. As an etcher. 
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in technique and power of suggestion Rembrandt 
hfia stili to be equalis'd, and he remains one of 
the greatest masters of this art. Another im- 
portant part of his work are his drawings, 
mainly executed in pen-and-ink, which show 
extraordinary freedom and economy of means. 
Rembrandt had numerous pupils, among them 
Gerard Dou, Bol, Klinck, and Macs; and his 
influence has been widespread and permanent. 
Almost every phase of his art can be satis- 
factorily studied in the great English collec- 
tions; but a visit to Amsterdam is desirable 
for complete understanding. — Bibliography; 
H. Rea, Rembrandt; H. Knackfuss, Rembrandt; 
A. S. Rappoport, Famous Artists and their 
Models; C. J. Holmes, Notes on the Art of 
Rembrandt; Emile Michel, Rcnd)randt. 

Remedial Exercises and Massage. The 
Arabic word from which ‘ massage ’ is derived 
signifles, according to Littr<5, not only pressure 
by the hands upon the muscular parts of the 
body, but the exercise of traction upon joints 
also. In this comprehensive sense, massage is 
the earliest and most elementary of all means 
for the relief of pain and the cure of disease. 
The lower animals lick, rub, and bite parts which 
have suffered injury; and in human society the 
use of these instinctive attentions has hern from 
the earliest times recognized and intelligently 
elaborated. The dignity and value of the art 
notwithstanding, grave abuse has over and over 
again brought it into disrepute and neglect. 
Revived in Europe during the sixteenth century, 
massage owes its present high position in the 
estimation and practice of physicians and sur- 
geons to the French, w'ho have been its most 
constant exponents. The terminology of modern 
practice is essentially French. Effleurage con- 
sists in stroking towards the trunk with the 
finger-tips, the side of the hand, or the palm, 
whereby the return flow of blood by the veins is 
assisted and absorption by the lymph vessels of 
inflammatory effusions increased. Thus it is 
used in treating recent fractures to cause mus- 
cular relaxation and promote repair, certain 
injuries to and affections of the nerves, and 
frost-bite. Friction is a variety of elfleurage 
familiarized by common association with the 
application of oils and embrocations, to which, 
rather than to the rubbing itself, benefit is often 
falsely attributed. Friction accelerates the locjil 
circulation and stimulates the tissues. Its uses 
are numerous. By petrissage is meant the raising 
of the tissues, skin, and muscles, and the kneading 
of them between the fingers, or the application 
of rolling movements to a limb held between the 
hands. Its uses are more specialized than those 
of friction. Tapotement is percussion with the 
finger-tips (punctation), the side of the hand 
(hacking), the palm (clapping), or the fist 
voi*. IX. 


(beating). It is used for the relief of fatigue and 
stiffness, and in the treatment of chronic rheu- 
matism and cases of paralysis which have im- 
proved under less vigorous measures. 

In debility, obesity, and anaimia graduated 
exercises are valuable adjuncts in treatment; 
in spinal curv^aturc of muscular origin appro- 
priate exercises correct deformity by traction, 
and maintain improved posture by strengthening 
the muscles; in certain diseases of the heart 
and lungs breathing exercises are valuable; 
exercises which involve conscious muscular co- 
ordination are part of the ‘ re-education ’ of 
functions impaired by nervous diseases, such as 
locomotor ataxy; neurasthenic cases are im- 
proved by exercises which involve nervous con- 
centration; while the respiratory muscles may 
l>e strengthened or a collapsed lung expanded 
by blowing exercises. Even hard work is not 
without its curative uses. Massage has a wide 
but not an unlimited field. The very a(^t which 
soothes pain and promotes healthy function may 
as easily disseminate a malignant growth or 
reinfect with the bacillus of tuberculosis. 

Remlremont (re-mer-mon), a town of France, 
in the department of the Vosges, picturesquely 
situated at the foot of the Vosges, on the left 
bank of the Moselle. It is famous for its ancient 
abbey, and has manufactures of muslin, lace, 
&c., with a considerable trade, principally in 
cheese. Pop. 10,500. 

Remonstrance, The Grand, a protest pre- 
sented to Charles I by the Long Parliament in 
Nov., 1641, demanding securities for the non- 
recurrence of the ill-government which it pointed 
out. The king, through his adherents, resisted 
the measure to the utmost, but it was passed 
by a majority of eleven. Charles endeavoured 
to arrest the five chief members concerned, in 
the following .TanuarjS and on his failure soon 
raised the standard of civil war. 



Rem'ora, a genus of spiny-finned fishes, which, 
together with the closely allied Echeneis, makes 

' 248 
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up a special family (Echeneididse), of which the 
common remora {Remora hrachyptera)^ or suck- 
ing-fish, is the typical example. These fishes have 
on the top of the head a peculiar sucking-disk, 
composed of a series of cartilaginous plates ar- 
ranged transversely, by means of which they 
attach themselves to other fishes or to the bottoms 
of vessels. The common remora attains an average 
length of 8 inches, and possesses a general re- 
semblance in form to the herring. It is common 
in the Mediterranean Sea and in the Atlantic 
Ocean; and also occurs round the British coasts. 
Species of Echeneis are of larger size. The ancients 
attributed to the remora the power of arresting 
and detaining ships in full sail. 

Remscheid (rem'shit), a city of Rhenish 
Prussia. It is the chief seat of the German hard- 
ware industry. Pop. (1920), 72,570. 

R6musat (rfi-mii-za), Charles Francois Marie, 
Comte de, French philosopher and politician, born 
at Paris 1797, died 1875. His works include 
several on English subjects, such as UAngleterre 
au XVI lie SitclCt Bacon, Lord Herbert of Cher^ 
bury, and Histoire de la philoaophie en Angleterre 
depuis Bacon juaqu'd Locke, 

Renais^sance. The word Renaissance has two 
distinct usages — it is used to describe both a 
period of history and a development of human 
thought and interest. As a term employed to 
indicate one of the conventional divisions of the 
history of Europe, the Renaissance indicates the 
transition from the Middle Ages to the Reforma- 
tion, and may be. regarded as the beginning of 
modern history. No single year can be given 
for the inauguration of so complex a movement 
as the change from the mediaeval to the modem 
world, but the middle of the fifteenth century 
is a convenient approximate date. By that time 
the mediaeval theory of the co-operation of the 
Papacy and the Empire to maintain religion, 
peace, and order throughout Europe had been 
abandoned even by idealists, the feudal organi- 
zation of European society was breaking up, 
the authority of the individual state was being 
strengthened by rulers who were laying the 
foundations of absolute monarchies, and the 
Ottoman Empire was beginning to menace the 
safety of European civilization. The capture of 
Constantinople by the Turks in 1453 has fre- 
quently been treated as the beginning of the 
Renaissance period. A date to mark the close 
of the period is more difficult to find; the sack 
of Rome by the Emperor Charles V in 1527 is 
regarded as defining the close of the Renaissance 
period in Italy, but different dates must be sought 
in the history of different countries according as 
the Reformation affected them late or early. 
In the interval between the beginning and the 
end of the Renaissance period of history, the 
world saw the invention of printing, the use of 


the mariner’s compass, the development of t 
employment of gunpowder, the discovery of 
new continent, and the initiation of the Cope 
nican system of astronomy. While men’s notio 
of the physical configuration l)oth of the glol 
and of the universe were thus undergoing a pr 
found change, and the conditions of their dai 
life were being altered, the political state 
Europe was deeply modified. The union 
Castile and Aragon brought Spain into the pot 
tion of a great European power, and Spani 
colonies in the New World were making it tl 
world power of the age. France, having expeU< 
the English and consolidated the central powc 
had entered upon its career of aggrandizement 
Italy which brought it into vehement confii 
with Spain and made the Italian peninsula tl 
battlefield of Europe. The strong Tudor mo 
archy was laying the foundations of the fUtu 
greatness of England, and Scotland was, for tl 
first time, achieving a modest importance 
European politics. The Empire was losing i 
hold on Northern Germany, and, under tl 
Habsburgs, was becoming distinctively Austric 
and closely associated with Spain. The Turki* 
power was rapidly growing in the Medite 
ranean. 

In the sense of an intellectual and literal 
development, the Renaissance was deep] 
affected by the course of political events, bi 
it was essentially a development and not 
revolutionary cataclysm. I’he leaders of Renai 
sance thought were so deeply immersed in the 
struggle with the conservative intellectual forct 
of the time that they naturally exaggerated tl 
significance of their own revolt. They ridicule 
the Old Learning and the traditional intellectui 
methods, and they destroyed many of the mam 
scripts which had been the accepted and revere 
textbooks of their predecessors. The name < 
the great schoolman John Duns Scotus (aboi 
1265-1308), who, as ‘ Doctor Subtilis ’, had bee 
a supreme authority for a century and a hal 
was degraded, within the lifetime of one generi 
tion, to give the English language the woi 
‘ dunce ’, The old subjects of study were n 
garded as mere stupidity, and were held t 
represent the abrogation of the powers of th 
human intellect. This belief in a great and sudde 
revolt against a system which for centuries ha 
kept the human intellect in chains has bee 
until recent times the generally accepted inte 
pretation of the Renaissance movement. It 
now recognized, however, that the leaders < 
the fifteenth-century Renaissance were the ii 
heritors of a tradition of revolt which can I 
traced back to the time of Charlemagne and 
a marked feature of the life of the twelfth cei 
tury, when it was closely connected with tl 
rise of European universities. From that tim 



RENAISSANCE 371 RENAISSANCE 


there has been a continuous intellectual move- 
ment, and the names of Abelard, Roger Bacon, 
the Emperor Frederick II, Dante, Petrarch, and 
Boccaccio are all those of leaders of new thought 
and new forms of expression, while the funda- 
mental controversies which divided the school- 
men themselves prevented scholastic philosophy 
from becoming a cast-iron system. Petrarch 
(1804—74), although an orthodox mediaeval 
thinker, was emphatically what the men of the 
Renaissance meant by a ‘ humanist ’ — he be- 
lieved, above everything else, in the dignity of 
the human intellect and in the necessity, for a 
well-ordered human life, of bringing the intellec- 
tual and volitional powers to bear upon the whole 
heritage of the past, secular as well as sacred, 
and he introduced the new study of the Greek 
and Roman classics which was afterwards the 
distinctive feature of Renaissance learning. He 
supplied the impetus which made Italy, at the 
beginning of the fifteenth century, a great school 
of classical scholarship. From Italy came the 
Revival of Learning which, reinforced by the 
contemporary changes brought about by explora- 
tion, invention, and physical speculation, created 
the difference between the Renaissance and the 
mediaeval world. 

In Italy humanism revolutionized the forms 
of literature, the subjects of intellectual studies, 
the fine arts, the system of education, and even 
social manners and customs, but it developed 
in a direction very different from that contem- 
plated by Petrarch. The Italian humanists of 
the Renaissance period were sceptics with regard 
both to religion and morality. Their outlook was 
frankly pagan, and even high ecclesiastical dig- 
nitaries made no pretem»e of belief in the doctrines, 
religious or moral, which they officially professed 
to hold. A deep and widespread refinement, 
polished learning, and a marvellous power of 
artistic creation was accompanied by an uncon- 
troverted sway of lust and passion over human 
action and a degeneration alike in the conduct of 
individual life and in the relations of the separate 
states in the Italian peninsula. The invasions of 
foreign conquerors were part of the penalty 
paid by the Italians for their rejection of both 
personal and political morality. Yet Europe 
owed to Italy a fresh conception of the aims and 
objects of human life, a new orientation of intel- 
lectual interest, a refinement in manners, and a 
reformed system of education. The work of the 
Renaissance humanists was the crown and fulfil- 
ment of earlier efforts to widen the scope of 
human thought, and, in particular, to divert 
investigation and discussion from the old con- 
troversies of theology and philosophy to litera- 
ture and art. Humanism was the study of 
the achievements of the human intellect with- 
out regard to the teachings of a philosophy 


which claimed to be based upon a divine inspir- 
ation. 

From Italy the Renaissance movement spread 
to the German universities and to some of the 
courts of the German princes, and it was specially 
encouraged by the Emperor Maximilian I (1459- 
1519), who was himself a student of languages, 
literature, art, and music, and the author of 
some books. But the purely literary and non- 
moral side of the movement did not appeal to 
the practical thought of Germany, and its 
greatest influence resulted from a humanistic 
study of the Bible, illustrated by the career of 
Melanchthon (1497-1560), who lectured at the 
same time upon Homer and on St. Paul’s Epistle 
to Titus, “ seeking Tyrian brass and gems for 
the adornment of God’s Temple ”. The German 
Renaissance thus led directly to the German 
Reformation. In France the influence of the 
Italian Renaissance was slightly earlier than in 
Germany, and dates from the Italian campaign 
of Charles VIII in 1494, after which French 
thought and French society were, for many years, 
in constant contact with those of Italy, and the 
‘ Italianate ’ Frenchman of the upper classes 
became a recognized social type. French litera- 
ture, as represented by I)e Comincs, Rabelais, and, 
at a later date, Ronsard, French architecture, and 
French painting were all deeply affected by 
Italian influences, and France played a great part 
in the development of classical scholarship and 
criticism. The scholarship of the French Renais- 
sance came to be associated with the rise of 
French Huguenotism, because the ecclesiastical 
authorities, especially in the University of Paris, 
were the unrelenting enemies of humanism and 
the New Learning. Calvin was a student at 
Paris in 1531 and again in 1533, when the sup- 
porters of tlie New Learning were beginning to 
establish themselves in the university, and his 
first publication was a commentary on the De 
dementia of Seneca. The campaigns of Charles 
VHI brought not only France but also Spain 
into Italy, and thus introduced the Renaissance 
influence into Spain, and into Portugal. Renais- 
sance thought and manners never obtained a hold 
in Spain of the same nature or to the same 
extent as in France, and, although the work of 
Cervantes in Spain and of Camoens in Portugal 
was affected by Italian models, it remained 
national in spirit. Spain did not share in the 
linguistic and scholarly revival which marked the 
Italian and the French Renaissance, and the 
part taken by the nation in the exploration and 
exploitation of the New World diverted its 
interests from the literary side of humanism. 
In the Low Countries, which were politically 
associated with Spain during the period, scholar- 
ship, on the other hand, was the most distinctive 
and fruitful product of the Renaissance, apart 
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from the notable developments of architecture 
and painting. The great name of Desiderius 
Erasmus suggests what is to most readers the 
type and flower of northern humanism, and the 
work of the Flemish printers did much to extend 
the humanistic studies. 

The Renaissance was late in affecting England, 
which, in the middle of the fifteenth century, was 
immersed in the Wars of the Roses. But Eng- 
lislunen had played a considerable part in earlier 
intellectual developments, and the Wycliffite 
movement of the end of the fourteenth century 
gave a stimulus to theological thought in Europe. 
The early Italian Renaissance was welcomed by 
Humphrey, Duke of Gloucester (1391-1447), the 
youngest son of Henry IV and the founder of 
the University Library at Oxford, and by John 
Tiptoft, Earl of Worcester (beheaded 1470). 
Worcester was one of a small band of English 
students who went to Italy to imbibe the New 
Learning, and he translated Cicero’s De Amicitia. 
The new ideas gradually made progress; about 
the year of Worcester’s death the study of 
Greek was introduced into Oxford, and humanis- 
tic learning became fashionable under the in- 
fluence of William Grocyn (1446?-1519); John 
Colet, Dean of St. Paul’s (1467?-! 519); Thomas 
Linacre, the founder of the College of Physicians 
(1460?-! 524); Sir Thomas More; and Bishop 
Fisher. These men were friends of Erasmus, who 
lectured both at Oxford and Cambridge, and paid 
enthusiastic tributes to the English scholars. 
“ When I listen to my friend Colet,” he said, 
“ I seem to be listening to Plato himself,” and 
he praised the scholarship of Grocyn, and the 
profound and refined judgment of Linacre. The 
effect of the new movement can be traced in the 
foundations in the English universities in the 
first half of the sixteenth century, when new 
colleges and professorships encouraged the study 
of Greek and Latin literature. It had the sym- 
pathy both of Henry VIII and of Cardinal Wolsey, 
and the first part of Henry’s reign was the period 
of its dominance. Later in the reign public 
interest was diverted to theological controversy 
by the Reformation, but this development was 
in keeping with the general tendency of the 
English Renaissance, the leaders of which were 
men of deep religious feeling. The book which 
most deeply influenced the English Renaissance 
scholars was Erasmus’s edition of the Greek text 
of the New Testament (1516), and its natural 
result was Tyndale’s translation of the New 
Testament and Coverdale’s English Bible. While 
the Renaissance thus passed into the Reforma- 
tion in England, the course of events in Scotland 
was different, for the Reformation preceded the 
Renaissance. Greek was not introduced until 
after the reformed faith had made some progress 
— ^the date usually assigned is 1534 — and the 


changes in the studies of the universities followed 
the fall of the Roman Church in 1560. The most 
eminent Scottish Renaissance scholar, George 
Buchanan (1506-1582) was the ally of the Scot- 
tish Reformers in the days of their power, and 
his successor, Andrew Melville (1545-1622), was 
primarily a Protestant ecclesiastic and distrusted 
purely literary studies. — ^Bibliography: J. A. 
Symonds, The Renaissance in Italy; H. Hallam, 
Literature of Europe in the ISth^ 16th, and 17th 
Centuries; Sir J. E. Sandys, Short History of 
Classical Scholarship; Cambridge Modem His- 
tory (vol. i). The Renaissance (chapters xvi and 
xvii). 

Renaissance Architecture, a style which 
originated in Italy in the first half of the fifteenth 
century, and afterwards spread over Europe. 
Its main characteristic is a return to the classical 
forms and modes of ornamentation which had 
been displaced by the Byzantine, the Roman- 
esque, and the Gothic. From Florence the style 
was introduced into Rome, where the noble and 
simple works of Bramante (died 1514) are among 
the finest examples of it, the chief of these being 
the palace of the Chancellery, the foundations 
of St. Peter’s, part of the Vatican, and the small 
church of San Petro in Montorio. It reached 
its highest pitch of grandeur in the dome of St. 
Peter’s, the work of Michelangelo (q.v.), after 
whom it declined. Another Renaissance school 
arose in Venice, where the majority of the 
buildings of the sixteenth and seventeenth cen- 
turies are distinguished by the prominence given 
to external decoration by means of pillars and 
pilasters. From this school sprang Palladio 
(1518-80), after whom the distinctive style of 
architecture which he followed received the name 
of Palladian. The Renaissance architecture was 
introduced into France by Lombardic and Floren- 
tine architects about the end of the sixteenth 
century, and flourished there during the greater 
part of the following century, but especially in 
the first half under Louis XII and Francis I. 
The early French architects of this period, while 
adopting the ancient classical orders and other 
features of the new style, still retained many of 
the features of the architecture of the preceding 
ages; later on they followed classical types more 
closely, as in the palace of the Louvre. Into 
England the Renaissance style was introduced 
during the time of Elizabeth, and it is there 
represented by the works of Inigo Jones (1572- 
1652), Sir C. Wren (1632-1723), and their con- 
temporaries, St. Paul’s, London, being the best- 
known example of the latter architect. — ^Bib- 
liography: W. J. Anderson, Architecture of the 
Renaissance in Italy; Sir R. Blomfield, History 
of Renaissance Architecture in England; J. A. 
Gotch, Architecture of the Renaissance in Eng- 
land, 
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Renaix (r6-na; FI., Ronse), a town and 
railway junction of Belgium, in the province 
of East Flanders. It has manufactures of 
cotton, woollen, and linen goods, and tobacco. 
Pop. 22,000. 

Renan (r6-na^), Joseph Ernest, French philol- 
ogist and philosopher, born at Tr^guier, in Brit- 
tany, 27th Feb., 1823, died in Paris 2nd Oct., 
1892. He studied at the seminary of St. Sulpicc, 
Paris, but in 1845 gave up all intention of 
beeoming a priest, and devoted himself to his- 
torical and linguistic studies, especially the study 
of Oriental languages. In 1848 he obtained the 
Volney prize for an Essay on the Semitic han- 
guages. In 1849 he was sent by the Academy of 
Inscriptions and Belles-Lettres on a mission to 
Italy, and in 1860 on a mission to Syria. In 
1862 he was appointed professor of Hebrew in 
the College de France, but an outcry against him, 
owing to his sceptical views, caused him to be 
suspended immediately. He was reappointed to 
the chair in 1871. Meantime, in 1863, he pub- 
lished his brilliantly sceptical Vie de Jesus (called 
by Oscar Wilde “ the Gospel according to St. 
Thomas ”), which gained him a European 
reputation. This book was the first part of 
a comprehensive work, the Histoire dcs ori- 
gincs du christianisme, which includes Les 
Apdtres (1866), SL Paul (1869), UAnt^hrist 
(1871), Lcs j^vangiles (1877), URglise chritienne 
(1879), and Marc^Aurdle (1882), all written 
from the sceptical standpoint. — Cf. H. Desportes 
and Bournand, Ernest Renan: sa vie et son 
oeuvre. 

Renard, or Reynard, the Fox, the name of 
the greatest mediaeval beast epic, in which the 
characters arc animals, the fox being the hero. 
In Latin it first appeared in a poem of con- 
siderable length belonging to about 1150; the 
oldest known German version is that of a minne- 
singer, Heinrich der Glichesaerc, belonging to a 
period not much later. An excellent Dutch ver- 
sion of the fable appeared in Flanders about 1250, 
under the title Reinaert de Vos, and this subse- 
quently received modifications and enlargements. 
In 1498 a version in Low German, probably by 
Herman Barkhusen, a printer of Rostock, ap- 
peared. It was evidently taken from the prose 
version in Dutch, of which Caxton published an 
English translation. On this Low German version 
was founded Goethe's rendering (1794) into 
modern German hexameters. In France the his- 
tory of Renard was enormously popular, and 
from the end of the twelfth to the middle of 
the fourteenth centuries many forms of it 
appeared. There have been several English 
forms of the fable, as well as Danish, Swedish, 
&c. — Bibliography; F. S. Ellis, History of 
Reynard the Fox; Joseph Jacobs, Reynard the 
Fox. 


Rendsburg, a town of Prussia, in the pro- 
vince of Schleswig-Holstein. It is advantageously 
situated for trade, being connected with the 
North Sea by the Eider, and being also on the 
line of the Kiel Canal. Pop. 17,000. 

Ren6 (r6-na'), or Rena'tus I of Anjou, 
titular King of Naples, second son of Louis 
II of Naples, due d’Anjou, and Yolande 
daughter of John, King of Aragon, was born 
at Angers in 1409, died in 1480. In 1420 he 
married Isabella, daughter of Charles II, Duke 
of Lorraine, and on the death of his father-in- 
law in 1431 he laid claim to that dukedom; but 
Count Antony of Vaudemont, son of the brother 
of Charles II, contested his right, drove him out 
of Lorraine, captured him, and held him a pris- 
oner for several years. In 1434 his elder brother, 
Louis III of Anjou, who had been in actual 
possession of the throne of Naples and Sicily, 
died and left to him Provence, Anjou, Naples, 
Sicily, and Jerusalem. In 1437 Rene bought 
his lilierty and the acknowledgment of his right 
to Lorraine for 400,000 florins, and in the follow- 
ing year he led an army to Naples, where his 
claims were disputed by Alfonso, King of Aragon. 
Reu6 was unsuccessful, and in 1442 returned to 
Lorraine, the government of which he gave up 
to his son John, who, after his mother Isabella's 
death, entered into full possession under the 
title of John II. On this Ren^ retired into Pro- 
vence, and devoted himself to agriculture, manu- 
factures, literature, and art, 

Renfrew, a royal burgh of Renfrewshire, 
Scotland, on the Clyde; served by the Glasgow 
& South-Western Railway, and by tramways 
from Glasgow direct or via Paisley. It is the 
greatest dredger-building centre, and has the 
largest water-tube boiler-works in the world. 
There is a large dock belonging to the Clyde 
Trust. Pop. (1921), 14,160. 

Renfrewshire, an historic county of South- 
Western Scotland, the twenty-seventh of that 
kingdom in size, one of the few counties of the 
west coast that lies entirely within the Low- 
lands; area, 250 sq. miles; pop. (1921), 298,890. 
Although it lies mainly south of the Clyde and 
bordered by it, the northern banks of the river 
between Whiteinch and Yokcr and a small 
part of the interior, including Jordanhill, belong 
to the county. This small detached portion 
formed part of the barony of Renfrew, at one 
time settled on Waiter Fitzalan by the king; 
but before the deepening of the Clyde it also 
constituted the northward side of a fordable 
part of the river, and it is these two facts that 
account for its isolated position. 

Physiography . — In the north-east the county 
is flat; an elevated moorland area extends 
from the Firth of Clyde across to the south- 
eastern extremity, and is divided into three 
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distinct masses by two large rift valleys, ^ which 
have a general trend from south-west to north- 
east. These high moorlands are generally liat- 
topped and contain many lakes (Thom, Coin, 
Binend, Gryfe, &c.), now impressed as reservoirs 
to augment the water-supply of the large local 
industrial communities. Occasionally, however, 
there are distinct peaks, as in the Hill of Stake 
(1711 feet altitude), East Girt HUl (1073 feet), 
and Misty Law (1063 feet). Rivers include the 
White Cart, Black Cart, and the Gryfe. 

‘These are t^mical of the Great Rift Valley (Palestine- 
Nyasaland; see Red Sea). By a fracture of the earth’s crust 
along two parallel lines the enclosed portion in each case 
has subsided, forming a wide, flat, steep-sided valley. In 
Ae case of Renfrewshire these valleys are of the utmost 
importance^ for communication with the southern counties 
and with England. The first gap runs via Castle Semple 
Loch, and carries tlie Stranraer line of the Glasgow & 
South-Western Railway. The second one extends from 
Barrhead to Caldwell and Uplawmoor, and carries the 
G. & S. W. main hne for Kilmarnock, Dumfries, and London. 
Along the north-eastern flats, along the narrow alluvial flat 
of the coast, and through Strathgryfe run other commum- 
cating lines to Greenock, Gourock, and Wemyss Bay. 

Prodmtims. — The principal industries are 
thread-making and shipbuilding (including re- 
pairs). Dredgers are constructed at Renfrew. 
Engineering is fairly general, and there is an 
Admiralty torpedo-factory at Greenock. Sugar 
is also refined at that port. Cereals and root 
crops are raised. Coal, limestone, shale, iron- 
stone, &c., arc found. 

Tmms. — The chief are: Barrhead (pop. 1921, 
11,400), Gourock (10,130), Greenock (81,120), 
Johnstone (12,470), Paisley (84,840), Port 
Glasgow (21,000), and Renfrew (14,140), all 
burghs. 

See Scotland; Paisley; Renfrew; Port Glasgow . — 
Cf. F. Mort, Renfrewshire (Cambridge County 
Geographies). 

Rennes (renn), a city of France, formerly 
capital of Brittany, now capital of the depart- 
ment of Ille-et-Vilaine, situated at the con- 
fluence of the Rivers Hie and Vilainc. It is 
traversed from east to west by the Vilaine, 
which divides it into the High and the Low 
Town. The most notable buildings arc: the 
cathedral (1787-1844), the Palais de Justice, 
the H6tel de Ville, the university (founded 
1785), a national agricultural college, the lyc>6e, 
and the theatre. The industries include tanning, 
bleaching, shipbuilding, and sail-making. Rennes 
is the scat of an archbishop, the head-quarters 
of a corps d^arm^e, and has a large arsenal and 
barracks. Pop. (1921), 82,240. 

Rennet, a liquid extract used in cheese- 
making for coagulating the milk. It contains 
as its active principle an enzyme called renmn, 
and another ferment, pepsin. Additional to 
these are salt, organic matter, and some pre- 
servative, usually boric acid. 

Rennet is prepared from the * veils ’, or fourth 
stomach, of a sucking calf. It is a catalyst. It 


acts only in a neutral or an acid medium, and its 
properties are destroyed by alkali, e.g. gargetty 
milk is alkaline, and upon it rennet has no obvious 
effect. The optimum temperature, or tempera- 
ture at which the ferment is most active, is 
about 106® F., but a temperature of 84® or 85® F. 
is usually maintained as a renneting temperature 
in cheese-making. Pasteurized milk does not give 
a normal curd until the lime-content of the milk 
is readjusted. It is necessary to have the lime 
salts in a soluble condition in the milk, and cal- 
cium chloride or calcium phosphate when added 
restores the rennet action. 

Rennie, John, British civil engineer, son of a 
farmer, was born at Phantassie, East Lothian, in 
1761, died in London in 1821. He was employed 
by Messrs. Boulton & Watt, and went to 
London, where his reputation rapidly increased, 
until he was regarded as standing at the head of 
the civil engineers of Great Britain. Numerous 
bridges, canals, docks, and harbours bear testi- 
mony to his skill: among others, Southwark 
Bridge, Waterloo Bridge, and London Bridge 
across the Thames; the Crinan Canal, the Lan- 
caster Canal, and the Avon and Kennet Canal; 
the London Docks, the East and West India 
Docks, and docks at Hull, Greenock, Leith, 
Liverpool, and Dublin; the harbours at Queens- 
ferry, Berwick, Howth, Holyhead, Kingstown, 
and Newhaven; and the Government dockyards 
at Portsmouth, Chatham, Sheerness, and Ply- 
mouth. 

Reno, the largest city of Nevada, United 
States, the county scat of Washoe county, on 
Truckee River; served by the Nevada-California- 
Oregon, Southern Pacific, and the Virginia and 
'Iruckee Railroads. The city contains the 
University of Nevada, and a federal agricultural 
test and experimental station. The workshops 
of the Nevada-California-Oregon Railroad are 
within the city, which manufactures also lumber 
goods, plaster, canned meats, flour, and foundry 
products. Reno was founded in 1868, and be- 
came a city in 1879. Pop. 12,020. 

Renoir, Pierre Auguste, French painter, born 
at Limoges 1841, died 1919. The early "eighties 
saw the production of many of his master- 
pieces, including the Moulin de la Gaktte, The 
Terrace, and Madame Charpentier and Family 
(now in the Metropolitan Museum, New York). 
In the "nineties his increased use of carnations 
emphasized his kinship to Rubens; and his later 
work, represented by a superb series of Bathers 
and many portraits, is marked by its glowing 
colour and increased emphasis on form. Neglected 
for a long period, Renoir eventually became one 
of the leading painters in Europe. He is ade- 
quately represented in the Louvre and the 
Luxembourg; and there is one good example 
{The Umbrellas) in the Tate Gallery. 
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Rent is the term applied to the annual pay- 
ment made to the owner by the tenant of land, 
houses, and other buildings. The actual sums 
paid in rent will usually cover a normal return 
upon the capital invested by the owner in 
buildings and improvements on the land, 
together with a certain payment for the use of 
the land itself. This latter payment is called by 
economists the ‘ net rent ’ or ‘ pure rent ’ of 
land, and it has been the subject of much con- 
troversy and a great deal of rather subtle analysis 
since the days of Adam Smith and Ricardo. 

Land differs from the other two chief agents 
of production, labour and capital, in two re- 
spects of great importance from an economic 
standpoint. The supply of land is, broadly 
speaking, fixed and unalterable; and its utility 
to human beings varies according to its situation 
and fertility in an almost infinite gradation from 
the gigantic value of sites in the centre of a great 
city to the worthlessness of the desert. There 
are thus two aspects from which the value and 
rent of land may be regarded: the scarcity aspect 
and the differential aspect. The fact that the 
supply of land is fixed is important because it 
involves another fact, that the price and rent 
of land must depend entirely on the demand for 
it. If the demand for any commodity mcreases, 
the price will rise until an increased supply is 
called forth; but if the demand for land increases, 
the price (and the rent) may rise indefinitely, 
because no increased supply will be forthcoming. 
Similarly, if the demand for land falls off, there 
is nothing to check the consequent fall in price 
and rent. For this reason it is sometimes pro- 
posed that a special tax should be put upon the 
‘ unearned increment ’ in the value of land which 
is due to the growth of population and the pro- 
gress of society. 

The differential aspect of land accounts for 
the wide variation to be found in ‘ pure rents 
after due allowance has been made for the 
return on invested capital which forms part of 
the ‘ gross rent ’ charged by the landlord to the 
tenant. Even in a highly populated country 
like England there arc large tracts of land so 
remote from the towns as to be of no value for 
building factories, and so unfertile as to be not 
worth cultivating. Somewhere between these 
waste places and the rich and fertile fields of 
Norfolk will be found some land which it is just 
worth while to cultivate; an average farmer will 
just be able to make a living here, on ‘ the margin 
of cultivation ’. For such land as this no ‘ pure ’ 
or ‘ economic ’ rent is paid at all. Some payment 
will no doubt be made in nearly every case to the 
landlord, but if the land is truly ‘ marginal ’, the 
rent will consist entirely of interest on the 
capital invested by the landlord in buildings, 
Ac* A piece of land for which it is worth while 


to pay rent will not be truly on the margin of 
cultivation, because there must be other pieces 
slightly inferior to it which it will just pay to 
cultivate at no rent at ail. 

It follows from the foregoing analysis that the 
pure economic rent of any given piece of land 
represents the value which it derives from its 
situation or fertility in excess of land on the 
margin of cultivation. Under conditions of free 
competition a landlord is able if he wishes to 
exact a rent which, in addition to yielding the 
current rate on interest on capital invested in 
buildings, represents this differential advantage. 
In practice, of course, this will only be very 
roughly and approximately attained. 

The chief service which rent performs for the 
community as a whole is that it enables land to 
be apportioned between various uses in such a 
way that the maximum utility tends to be 
achieved. This function of rent is so important 
that it could not be dispensed with even if the 
individual landlords were dispossessed and the 
land was taken into common ownership by the 
community under some form of land-national- 
ization. 

Various diverse systems of land tenure obtain 
in different countries, the respective merits of 
which constitute a most important problem for 
statesmen. These systems, however, can only 
be judged by reference to the principles governing 
the rent of land in its purest form, which have 
been outlined in this article. 

Renton, a town of Scotland, in Dumbarton* 
shire, 3 miles north of Dumbarton, on the Leven; 
served by the Dumbarton & Balloch joint line 
(North British and Caledonian Railways). 
Calico-printing, bleaching, and dyeing (turkey 
red) are the principal industries. In the town 
is a monument to Tobias Smollett, who was born 
in the neighbourhood. Pop. 5000. 

Rep, or Repp, any kind of fabric in which 
prominent ribs, len^hwise or crosswise, are 
formed (see Poplin for warp ribs or repps). 
Weft ribs or weft repps have a much greater 
number of weft picks than warp threads, and 
in these fabrics only weft is shown; certain 
coloured skirts for women are made with this 
structure. The name repp is really a definition 
of structure, although worsted dress fabrics are 
perhaps the most common of warp repps. 

Repairs, in law, is the term denoting the 
repairs done to a house or tenement by the 
landlord or tenant during the currency of a 
lease. In England, unless there is an express 
agreement, neither the landlord nor the tenant 
is, as a rule, liable to execute repairs. By statute, 
however, it is provided that, in the case of 
working-class houses, any such house is im* 
pliedly warranted by the landlord as in all 
respects reasonably fit for human habitation 
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at the commencement of the tenancy, and 
there is an implied obligation on the landlord 
to keep it in such condition during the tenancy. 
In other cases, it is usually stated in the lease 
which party is to do the repairs. In Scotland 
the landlord is bound at common law, inde- 
pendently of stipulation, to make all necessary 
repairs; and if he fails to do so, the tenant 
may make them himself and deduct the amount 
from his rent, or sue for damages. Sec Landlord 
and Tenant. 

Reporting, Parliamentary. The press gal- 
leries of the House of Lords and of the Commons, 
particularly the latter with its writing- and 
recreation-rooms, are now recognized as an 
important and essential section of the British 
legislature. The staff which compiles the oflicial 
parliamentary debates, issued daily, works in 
the press gallery of the Commons; in the Lords, 
the official reporters sit on the floor of the 
chamber near the clerks. Altogether over two 
hundred journalists work in the press gallery; 
the reporters, who include the most skilled 
shorthand writers, are responsible for the report- 
ing of the speeches, while the sketch writers, 
the lobby correspondents, and others are the 
trained political journalists who expound and 
criticize. The present position was not attained 
without a prolonged and bitter struggle. Until 
late in the nineteenth century the reporting of 
the proceedings was a gross breach of privilege, 
and from the rise of the printed newspaper, 
early in the eighteenth century, when Abel 
Boyer, a Frenchman, commenced a magazine 
entitled The Political Stale of Great Britain, a 
veritable war was waged to break down the 
barriers. It lasted throughout the eighteenth 
century, rising in 1771 to a fierce contest be- 
tween Parliament and the City of London, 
which took up the cause of persecuted printers. 
The people joined in on the side of the Lord 
Mayor, Brass Crosby, M.P,, who was sent to 
Newgate jail; there was rioting outside Parlia- 
ment, the Lord Mayor became a hero, and 
effigies of the Speaker and others were burned 
on Tower Hill. Only after this episode, in which 
Burke took a prominent part on the side of 
liberty in the House, did Parliament reluctantly 
recede from an attitude in which it was rendered 
ridiculous. Before this, editors and printers had 
been dragged to the bar of the Commons, to be 
reprimanded on their knees by the Speaker, or 
to be committed to prison. They had resorted 
(in the London Magazine) to the subterfuge of 
reporting Parliament as a political club, with 
Homan names, or (in the Gentleman's Magazine) 
as Debates in the Senate of Magna Lilliputia, 
and subsequently providing a key to the names. 
The reports were obtained in the lobby or in 
the adjoining collee-houseb, Samuel Johnson 


was one of the reporters, although he was in 
the strangers’ gallery once only; he made up 
the speeches from brief notes, and the famous 
reply of Pitt to Walpole, regarded to this day 
as one of the gems of English oratory, was his 
composition. Later, Coleridge, Hazlitt, and 
Charles Dickens were reporters, the last men- 
tioned being engaged when the press gallery 
was officially provided and opened in 1831. 
Before this, however, pressmen were allowed 
on suiTcrance to sit in the back row of the 
strangers’ gallery in the Commons, or stand at 
the bar in the Lords, and were not supposed 
to take notes. In those days the most famous 
reporter was William (‘ Memory ’) Woodfall, 
who sat with eyes closed for hours in the gallery 
and subsequently wrote out the speeches. The 
right to take notes was recognized in 1803, but 
for doing so in the front row a reporter was 
brought to the bar. The Lords provided a press 
gallery (facing the Throne) in 1831, and the 
Commons (above the Speaker) in the new build- 
ing after the fire in 1834, but an aggrieved 
member could have the pressmen excluded by 
simply saying, “ I spy strangers ”, and up to 
1875 reporting was technically illegal. The 
present official report dates only from 1909; 
it took over Hansard, the report so-named 
from the original printer, which had been 
started in 1800 by William Cobbett and had 
for some years been subsidized by the Govern- 
ment. Parliament still retains the power to 
exclude the press on occasion, and this was 
done once or twice during the European War. 
Several parliamentary journalists have subse- 
quently become members of Parliament and 
have gained distinction. Among them are: 
Lord Russell and Lord He wart, who each 
liecame Attorney-General and then Lord Chief 
Justice; Sir Henry Duke, who was in the 
Cabinet and then became I^resident of the 
Divorce Court; and Sir Edward Clarke, K.C. — 
Cf. Michael Macdonagh, The Reporters' Gallery. 

Reports, in regard to courts of law, state- 
ments containing a history of the several cases, 
with a summary of the proceedings, the argu- 
ments on both sides, and the reason the court 
gave for its judgment. In England reports of 
law cases are extant from the reign of Edward 
II. Up to the time of Henry VIII the reports 
were taken officially at the expense of the 
Government, and published annually under the 
name of Year-books; but afterwards, until 1865, 
the reports were made by private individuals in 
the various courts. In 1865 an improved system 
of law reporting was instituted by the English 
Bar under the superintendence of the Council 
of Law Reporting, who publish what are called 
the * authorized reports ’. They have no mono- 
poly, however, for several legal journals pub- 
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lish contemporaneous reports. The reports of 
cases in the Scottish courts are furnished by 
periodical legal journals and private professional 
publications. 

Repousse (r6-p6'sa), a kind of ornamental 
metal-work in relief. It resembles embossed 
work, but is produeed by beating the metal 
up from the baek, whieh is done with a puneh 
and hammer, the metal being placed upon a 
wax block. By this means a rude resemblance 
to the figure to be produced is formed, and it 
is afterwards worked up by pressing and chasing 
the front surface. The finest specimens of this 
style are those of Benvenuto Cellini of the 
sixteenth century. 

Representation of the People Act. The 
latest and perhaps the most important of the Re- 
form Acts (q.v.) passed since 1832 is the Repre- 
sentation of the People Act, 1918, subsequently 
amended on minor points. That Act gave women 
the franchise, and increased the parliamentary 
electorate by some 8,000,000 to over 21,500,000. 
All men over twenty-one years of age who have 
had six months’ residence or occupation of busi- 
ness premises, and all women over thirty years 
who are local government electors or the wives 
of such electors, are entitled to vote. All polls 
must now take place on one day, and no elector 
can vote in more than two constituencies. In 
Great Britain there is one member to (as nearly 
as possible) every 36,000 of the electorate. See 
Registration of Electors. — Cf. Sir Hugh Fraser, 
The Representation of the People Acts, 1918 to 
1921. 

Representative Government. The develop- 
ment of representative government belongs dis- 
tinctively to mediaeval and modern history. In 
the Ancient World democracies were small and 
did not require representative institutions; at 
Athens the supreme governing assembly included 
all men, over a certain age, who possessed the 
rights of full citizenship, and there were similar 
governing assemblies in other Greek democracies. 
Hence, the ideal states described by Aristotle 
and Plato were single cities in wdiich full citizen- 
ship could be acquired only by a limited class of 
leisured men, tradesmen and retail merchants 
being excluded. Such a state existed only in 
imagination, but it must be remembered that 
the actual Greek states were based on slavery, 
and that the number of male citizens who, in a 
democracy, sat in the assembly was small in 
proportion to the total population. In the later 
stages of Greek history the principle of represen- 
tation was introduced, in practice if not in theory, 
by the revival of the Achaean League of federated 
cities (281 b.c.). The League had a central 
assembly which controlled foreign policy, and 
though any full citizen of any city had a right 
to speak in this assembly, citizens who came 


from any city other than that in which the 
assembly met must necessarily have enjoyed 
what were, in effect, representative powers. In 
Rome, under the Republic, there were two 
assemblies, the Comitia Centuriata, composed of 
all citizens liable to military service, and the 
Concilium Plebis; the former elected the consuls, 
praetors, and censors, and the latter the tribunes 
of the people. The executive was thus composed 
of elected magistrates, and in this sense the 
government was representative, though there 
was no representative assembly. Under the 
Empire it was a maxim of the lawyers, at all 
events from the second century a.d., that the 
unlimited personal authority of the emperor 
depended upon the consent of the people, but 
it was assumed that their consent had been 
given once for all and could not be recalled, and 
there w'as no representative or other democratic 
assembly capable of asserting the right of the 
people. 

Representative government in the modern 
sense may be said to be an incidental outcome 
of the feudal system, or rather of the existence 
of that system in a nation state. Feudal theory 
provided for an assembly of landowners, who had 
the duty of advising the monarch and, at the 
same time, the opportunity of preventing any 
royal interference with their own rights. Such 
great councils possessed judicial powers and 
gradually secured legislative authority, but they 
were unwilling to deal with questions of taxation. 
The king was supposed to be able ‘ to live of his 
own ’, i.e. the royal estates, the profits of the 
royal courts of justice, and the recognized feudal 
dues and ‘ aids ’ were held to suffice for the 
maintenance of government. As national policy, 
and especially foreign and military policy, ad- 
vanced, this theory became impracticable, and 
the sovereign had to find some means of obtaining 
money by special taxation. Meanwhile the towns 
had been rising to importance and wealth, and 
it was right that they should share in the burden 
of taxation. They already made an annual pay- 
ment to the royal exchequer, but such payments 
were defined by the terms of their charters and 
could not be increased. It was therefore in the 
royal interest that burgesses should be admitted 
to the national councils, and the feudal magnates 
could not resent the presence of members who 
were summoned in order to bear a proportion 
of the taxes about to be levied. This considera- 
tion explains the inclusion of burgess members, 
necessarily representatives, into the national 
councils of England, France, and Scotland in 
the thirteenth and fourteenth centuries. 

In Scotland and in France the representative 
element in the national assemblies was for long 
confined to the towns. All landowners who held 
their land directly from the Crown were, in 
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theory, entitled to attend; it was not until the 
end of the fifteenth century that elected deputies 
were sent to the States-General from the country 
districts of France, and another hundred years 
elapsed before the smaller tenants-in-chief in 
Scotland, who had long ceased to attend Parlia- 
ment in person, began to elect representatives. 
The history of England is of supreme Importance 
in the development of representative govern- 
ment, for, in the course of the thirteenth century, 
not only towns but counties elected members to 
represent them in Parliament, and the county 
electors were not necessarily tenants-in-chief of 
the Crown. The rapid (though not continuous) 
growth of the influence of the English Commons 
produced at times what might be called ‘ repre- 
sentative government * in England as early as 
the fourteenth century, but this statement re- 
quires considerable limitations. In the first 
place, tlic Commons (the term House of Commons 
is of later date) did not represent all classes of 
the population; the towns invited to send bur- 
gesses to Parliament were for long selected by 
the Crown, and the electors in the counties 
were, or came to be, the upper middle-classes. 
Further, the conception of * representation ’ in 
the modern sense is of later date. The earliest 
use of the word ‘ represent ’ and its derivatives 
in connection with the English Parliament dates 
from the seventeenth century, although the 
general sense of acting as an accredited deputy 
for a single person is found a hundred years earlier. 
The word occurs as early as 1441 in Scotland, 
where the elected commissioners of the towns 
were described (in Latin) as constituting and re- 
presenting the Third Estate; in 1472 the ‘ lords 
of haly kirk ’ were described (in English) as 
“ representing the estate of the clergy ”. But 
this usage is probably connected with the older 
sense of the word as ‘ bringing into presence 
The burgess commissioners brought into presence 
the whole estate of burgesses, and so fulfilled an 
obligation resting upon the burghs. The tran- 
sition to a conception of trusteeship of the 
interests of constituents is not found, in theory, 
until the seventeenth century, although, in prac- 
tice, representatives must often liave performed 
this function. 

A great impulse was given to the theory of 
representative government by the controversies 
during the Cromwellian period. It was already 
acknowledged that the two English Houses of 
Parliament were ‘ the representative body of the 
kingdom ’, but the demands of the Levellers 
for the extension of the franchise, so that the 
representative body might be elected by the 
whole male population of England, called atten- 
tion to a wider theory of representative govern- 
ment, and the actual franchise on which the 
Cromwellian Parliaments were elected gave a 


vote to new classes of the community. The old 
Constitution, under which the House of Com- 
mons represented only the rich merchants in a 
limited number of towns and the county gentle- 
men and yeoman farmers in the counties, was 
restored with Charles II, and the circumstance 
that the Parliament so elected brought the 
country safely through the crisis of the Revolu- 
tion gave the old system a new lease of life. 
In the beginning of the reign of George III 
discussions as to the proper character of repre- 
sentative government again attracted public 
attention, and the controversies which preceded 
the American War of Independence brought 
the subject into prominence. Representative 
assemblies had long existed in the colonies, and 
the nature of representative government was 
better understood there than in the home 
country. The demand ‘ no taxation without 
representation ’ did not then express, and 
never has expressed, a principle of British 
constitutional law, but the remark of so warm 
an admirer of the existing Constitution as 
Edmund Burke, that “ we ought not to be 
quite so ready with our taxes until we can 
secure the desired representation in Parlia- 
ment ”, admitted the propriety of a connection 
between the two. The American victory, and 
the establishment of the Constitution ot the 
United States, gave a fresh impetus to tne 
theory of representative govermnent, and there 
soon followed fresh impulses from revolutionary 
France. The European tendency to the creation 
of new Constitutions in the end of the eighteenth 
century and the beginning of the nineteenth was 
based upon a belief that the representation of 
all, or of certain, classes of the male population 
formed the only possible basis of a secure and 
permanent government. In Great Britain the 
alarm created by the excesses of the French 
Revolution delayed the victory of those who 
advocated the broadening of the old system 
of representation, and even in 1832 they had 
to be content with a very moderate change. 
Successive Franchise Acts have made a vast 
extension in the proportion of the population 
which is represented in Parliament, and in 
many other countries the triumph of repre- 
sentative government has been a feature of 
the history of the last hundred years. It has, 
however, to be admitted that not every nation 
is capable of fulfilling the responsibilities in- 
herent in the representative system, and it 
must be remembered that representative govern- 
ment possesses no ‘ divine right ’ any more than 
absolute monarchy. Representative government 
can be successful only if it is suited to the needs 
of the people and the times, and in advanced 
communities this depends upon the exercise of 
the franchise with a frill sense of its responsi- 
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bilitics. The danger to representative govern- 
ment lies chiefly in the devic’cs which are neces- 
sary to give effect to it. In theory representa- 
tion does not necessarily imply election, and it 
is conceivable that, under the existing British 
Constitution, the House of Lords might at times 
be more truly representative of the national 
wishes than the House of Commons. Election 
is the conferment of a formal certificate of the 
existence of a representative status, and if the 
electors were always or usually unanimous in 
making a free and deliberate choice, no problem 
would arise. The difficulty which actually exists 
is to reconcile the principles of representative 
government with the conferment of the repre- 
sentative status upon a candidate elected by a 
trifling majority, or, still more, upon a candi- 
date who, though at the head of the poll, has 
received a minority of the votes cast by the 
electors. The advocates of ‘ proportional repre- 
sentation ’ are concerned with tlie correction of 
this defect in the existing machinery for securing 
the existence of representative government. In 
recent years representative government, as a 
principle, has itself been attacked by extreme 
politicians, who would substitute for it the 
government of a single class of the community, 
acting through autocratic leaders — the system 
which has brought Russia to ruin. — Bisiao- 
guapiiy; J. S. Mill, Representative Government; 
H. Spencer, Representative Government (Essays, 
vols. ii and iii); J. Lubbock (Lord Avebury), 
Representation; G. Wallas, Human Nature in 
Politics. 

Reprisals, retaliation for a wrong committed. 
“ Reprisals ”, says Hall, ” are resorted to when 
a specific wrong has been committed, and they 
consist in the seizure and confiscation of pro- 
perty belonging to the offending State or its 
subjects by way of compensation in value for 
the wrong; or in seizure of property or acts 
of violence directed against individuals, with 
the object of compelling the State to grant 
redress ”, or, it may be added, for the purpose 
of revenge. Reprisals may take many forms, 
e.g. the burning or bombing of houses, the 
treatment of prisoners of war contrary to 
humanity or the rules of international law, the 
imposition of a levy, the shooting or exposure 
to danger of non-combatants, &c. The efficacy 
and morality of reprisals arc subjects of dispute. 

Reproduction, the process by which animals 
perpetuate their own species or race. Repro- 
duction may take place in cither or both of 
two chief modes. The first of these may be 
termed sexual, since in this form of the process 
the elements of sex are concerned — male and 
female cells uniting. The second of the modes 
may be named asexual, since in it no elements of 
sex are concerned. The distinctive character of 


sexual reproduction consists in the essential 
element of tlie male (sperm-cell or spermatozoon) 
fusing with the essential element of the female 
(germ-cell, (mim, or egg), whereby the latter is 
fertilized or impregnated, and then develops 
into an embryo. Whether these elements, male 
and female, be furnished by one individual or 
by two — or in other words whether the sexes 
be situated in separate individuals or not — is 
a fact of immaterial consequence in the recog- 
nition and definition of the sexual form of the 
process. The reproductive process, therefore, 
may be (I) Sexual, including (A) Hermaphrodite 
or Monoecious parents possessing male or female 
organs in the same individual, and these may 
lie (a) self-impregnating (for example, the tape- 
wonn), or (h) mutually impregnating (for 
example, the snail); and (B) Dioecious parents, 
which may be (1) Oviparous (for example, 
most fishes, birds, &c.), (2) Ovo-viviparous (for 
example, some amphibians and reptiles), or (3) 
Viviparous (for example, mammals). Or the 
reproductive process may be (11) Asexual, in- 
cluding the processes of (A) Gemmation or 
budding (internal, external, continuous, or dis- 
continuous), and (B) Fission (transverse, longi- 
tudinal, irregular). 

The most perfect form of the reproductive 
process is best seen in the highest or vertebrate 
animals, where the male elements are furnished 
by one form, and the femaie elements by another. 
The sperm-cells or spermatozoa reach the ova 
in various ways. The fertilized ova may undergo 
development external to the body of the parent, 
either independently (as in the eggs of fishes), or 
the parent may (as in most birds) incubate or 
hatch them. Those forms which thus produce 
eggs from which the young are afterwards 
hatched are named oviparous animals. In other 
cases (as in the land salamanders, vipers, &c.) 
the eggs are retained within the parent’s body 
until such time as the young are hatched, and 
these forms are hence named ovo-viviparous; 
whilst in most mammalia the young are com- 
pletely developed within the mother’s body, 
and arc born alive. Such animals are hence 
said to be viviparous. In the higher mammals, 
which exhibit the viviparous mode of repro- 
duction in fullest perfection, the mother and 
embryo are connected by a structure consisting 
partly of foetal and partly of maternal tissues, 
and which is known as the placenta (q.v.). 
In the tape-worms we find familiar examples 
of normal hermaphrodite forms. Each segment 
or proglottis of the tape-worm contains a com- 
plete set of male and female reproductive 
organs. These organs between theni produce 
perfect or fertilized eggs, each of which under 
certain favourable conditions is capable of 
developing into a new tape-worm. The snails 
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also form good examples of hermaphrodite ani- 
mals, and illustrate organisms which require to 
be mutually impregnated in order to produce 
fertilized eggs— that is to say, the male element 
of one hermaphrodite organism must be brought 
in contact with the female clement of another 
hermaphrodite form before the eggs of the latter 
can be fecundated. See also Fission\ Gemmation; 
Generation; Ovum; Parthenogenesis^ &c. For 
reproduction in plants, see Botany. 

Reptiles, or Reptilia, a class of vertebrates, 
constituting with the birds, to which they are 
most closely allied, Huxley’s second division of 
vertebrates, Sauropsida. Birds and mammals are 
specialized branches of the reptilian stock. Rep- 
tiles differ from amphibians chiefly in breathing 
through lungs during the whole period of their 
existence, and in developing without metamor- 
phosis; and from birds in being cold-blooded, in 
being covered with plates or scales instead of 
feathers, and in the forelegs (except in the extinct 
Pterosauria) never being converted into wings. 

The class may be divided into eleven sub- 
classes, as follows: (1) Proreptilia. Primitive 
Permian forms. (2) Prosauria. Permian and 
Triassic forms, with one recent species, the 
Tuatera {Sphenodon (Ilatteria) punctatum) of 
New Zealand. (3) Theromorpha. Permian and 
Triassic forms, some of which present certain 
resemblances to mammals. (4) Chelonia. Turtles 
and tortoises. (5) Dinosauria. Mesozoic forms, 
some of immense size. (6) Crocodilia. Crocodiles 
and alligators. (7) Plcsiosauria. Mesozoic marine 
reptiles, with paddle-like limbs and often with 
greatly elongated necks. (8) Ichthyosauria. 
Mesozoic marine reptiles, resembling cetaceans 
in form. (9) Pterosauria. Flying Mesozoic rep- 
tiles. (10) Pythonomorpha. Cretaceous marine 
reptiles of considerable size, with snake-shaped 
bodies and paddlc-like limbs. (11) Sauria. Lizards 
(ord. Lacertilia) and snakes (ord. Ophidia). 

The exoskeleton varies greatly in its develop- 
ment throughout the class. As in the tortoises 
and turtles and crocodiles it may attain, either 
separately or in combination with the endo- 
skeleton, a high development. In serpents and 
many lizards it is moderately developed, while 
in some lizards the skin is comparatively unpro- 
tected. The endoskeleton is always completely 
developed and ossified. The vertebral column 
in the quadrupedal forms is divided into four 
or five regions, less distinctly differentiated, how- 
ever, than in the mammals. The ribs differ con- 
siderably in their mode of attachment to the 
vertebrae, but are always present, and in a state 
of greater development than in the amphibians. 
The body, except in the case of the tortoises, is 
of an elongated form. The limbs are very dif- 
ferently developed in the different species. In 
the serpents and some lizards they are completely 
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wanting or atrophied; in other lizards they are 
rudimentary; while in the remainder of the class 
sometimes the anterior and sometimes the pos- 
terior limbs are developed, and not the others. 
In recent types the limbs are not developed to 
the same extent as in birds and mammals, these 
members seldom being of sufficient length to 
keep the body from the ground. In some of the 
forms, living or extinct, the limbs are modified 
for swimming or for flight. The lower jaw is 
connected with the skull through the interven- 
tion of a quadrate bone, and, as this often pro- 
jects backwards, the opening of the mouth is 
very great, and may even extend beyond the 
base of the skull. Teeth, except in the turtles 
and tortoises, are present, but are adapted rather 
for seizing and holding prey than masticating 
food, and, except in the crocodiles, arc not sunk 
in sockets. The skull possesses a single occipital 
condyle, by means of which it articulates with 
the backbone. The brain is small compared with 
the size of the skull. The muscular system is 
developed more like that of the birds and 
mammals than that of the amphibians or fishes. 
The intestinal tract is generally differentiated 
into an oesophagus, stomach, small intestine, and 
large intestine. It terminates in a cloaca, which 
is also common to the efferent ducts of the 
urinary and generative systems. In some forms 
(as snakes) the stomach, like the gullet, is capable 
of great distention. The heart has only three 
cavities, viz, two separate auricles and a single 
ventricular cavity, usually partly divided into 
two by an incomplete partition. Respiration is 
always performed by the lungs, which are highly 
organized, and often attain a great size. The ova 
are in general retained within the body of the 
parent until the development of the young has 
proceeded to a greater or less extent, and then 
expelled and left to the heat of the sun; but in 
some forms (certain snakes and lizards) they are 
hatched in the interior of the body. Reptiles 
are found in greatest number, and ih most typical 
form and variety, in the wann or tropical regions 
of the earth. During winter, or in the colder 
seasons of the year, most reptiles hibernate, and 
snakes are notable as periodically moulting their 
skin or epidermis. See separate articles under 
various headings. 

Republic, a form of government which, though 
opposite to that where power is concentrated in 
the hands of a single person or a ruling group, 
is by no means invariably one in which the whole 
of the inhabitants of a country take part either 
directly or by representatives. The republics 
of ancient Greece and Rome were, even in their 
most advanced form, little more than oligarchic 
in character, and the average citizen of either 
country would have received with astonishment 
the suggestion that slave-holding was out of 
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place in a nominal republic. Experience at this 
time, and for long after, went to show that, while 
oligarchies were more or less stable, democracies 
were almost always very liable to sudden over- 
throw. Democratic Athens collapsed; while 
aristocratic Venice saw her sister cities, Genoa 
and Florence, subject to a ceaseless state of 
change, and even modern republics have some- 
times passed into the condition of a limited 
monarchy, as did the Netherlands. 

With regard to different types of republics, 
France and Portugal belong to that called 
unitary, the population being in cither case 
homogeneous; the federal type is seen in Swit- 
zerland, Brazil, and the United States, where 
is displayed the federation of a group of inde- 
pendent states. The countries of both North 
and South America are, with the exception of 
Canada in the north, and of the West Indies 
with the British, French, and Dutch Guianas 
in the south, entirely republican. Of curiosities 
in republics may be mentioned the small and 
secluded Pyrenean republic of Andorra in North- 
Eastern Spain, and that of San Marino in Italy; 
the government of the free cities, Fiume, Ham- 
burg, Bremen, and Lubeck, is republican in 
character; while recjent additions to the world’s 
republics, due to the European War, include 
Austria, Czecho-Slovakia, Poland, and Germany. 

Requena (re-ka'na), a town of Southern 
Spain, in the province of Valencia. Industries 
are chiefly connected with saffron, grain, fruit, 
wine, and sericulture. Pop. 16,000. 

Requests, Court of, an ancient court of 
equity, abolished in the reign of Charles I. 
The name was also given to tribunals of a 
special jurisdiction for the recovery of small 
debts, which were abolished, with a few ex- 
ceptions, by the County Court Act of 1846. 

Req'uiem is the name of a solemn Mass for 
the Dead. The name is derived from the opening 
sentence of the Introit in the liturgical service, 
“ Requiem aeternam dona cis, Dominc ”. The 
most important of earlier requiems is Pale- 
strina’s Missa pro Defunctis for five voices. 
Vittoria, Palestrina’s great contemporary, also 
wrote a noble setting of the Requiem for six 
voices. 

Of modern Requiem Masses the fine example 
by Mozart is probably the one most generally 
known, not only on account of its musical 
beauties, but also because of the highly mys- 
terious and romantic circumstances under which 
it was written. Verdi’s famous Requiem, written 
in memory of Manzoni, was first heard in 1874, 
It is written to the liturgical text, but is so 
dramatically conceived that it only gradually 
won its way to favour with the purists. Of 
works which have no connection with the 
words of the Mass, Brahms* German Requiem 


is the outstanding example, being rightly famed 
for its lofty nature and great beauty of ex- 
pression. 

Rese'da, a genus of annual, biennial, and 
perennial herbs and undershrubs, nat. ord. 
Resedaceap, of which it is the type. Of the 
genus two species arc natives of Britain: R, 
odordta (mignonette) and R. luteMla (wild woad), 

Reseda^ceae, a small natural order of plants, 
consisting of annual or perennial herbs, more 
rarely shrubs, with alternate or pinnately divided 
leaves, and small, irregular, greenish-yellow or 
whitish flowers. It inhabits Europe and all the 
basin of the Mediterranean. Most of'the species 
arc mere weeds. 

Reserve. The Army Reserve, created by the 
Reserve Forces Act of 1882, consists of men 
who have completed their term of colour service 
(see Enlistment) and have then passed to the 
Reserve for the remainder of the period of their 
term of original enlistment. During their period 
of service in the Reserve — which varies from 
nine to five years, according to the length of 
colour service completed — a reservist remains 
liable to l)e recalled to the colours in case of a 
national emergency, and may also be called on 
periodically — usually every second year — for 
twelve days’ training or a specified number of 
drills, during which time he may be attached to 
any battalion. Reserves are normally called up 
for colour service on emergency by Royal Pro- 
clamation, and, once called up, mi.y be retained 
to serve in the army up to the limit of the un- 
expired portion of their term of original enlist- 
ment. 

By an Act of 1890 — still in force — men may 
be enlisted in the army, and immediately be 
transferred to the KeservT without serving with 
the colours; and it was under this regulation 
that, on the conclusion of the European War, 
when the Reserve had ceased to exist, a large 
number of men were spe(!ially enlisted to form 
the nucleus of a fresh Reserve. 

Enlistment now is for the normal period of 
seven years with the colours and five in the 
Reserve, so that in course of time a new Reserve 
will be formed automatically. The Reserves, 
unlike the Territorials, can be called up for 
service in aid of the civil power. 

Reserve, of the Bank of England, is the 
security held by that institution to cover the 
amount of notes issued. For the week-end 7th 
Sept., 1921, the note-issue amounted to about 
£145,000,000; against this the Bank’s ‘ reserve ’ 
consisted of the Government’s debt of £1 1 ,01 5,000, 
other approved securities of nearly seven and a 
half millions, with gold coin and bullion to make 
up the balance of £126,000,000. By the Bank 
Act of 1844, which separated the bank’s business 
into distinct issue and banking departments, the 
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institution was prohibited from issuing notes to 
an amount exceeding the value of gold in hand, 
less that of the above-named securities. The 
Bank Act was suspended in 1847, 1857, 1866, 
and 1914, in each case to meet financial crises; 
but in one case only was it needful for the bank 
to exceed its limit, the situation caused by the 
outbreak of war in 1914 being successfully met 
by the issue of Treasury notes. The banking 
department has also its ‘ reserve but this, 
taking the form of notes held against gold on the 
issue side of the house, is of comparatively small 
importance. The reserves of other banks arc 
deposits with the Bank of England, or with 
banks which have deposits there. It will thus 
be seen that the reserve of the Bank of England 
is the foundation-stone upon which depends the 
stability of the whole financial fabric of the 
country. Prudently conducted joint-stock com- 
panies also make it a point of primary importance 
to build up a substantial ‘ reserve fund *; with 
this are met any sudden demands occasioned by 
bad trading years, opportunities for extending 
or developing the business, and (though this 
should be with caution) payment of dividends 
when these are not provided by current profits. 

Res'ervolr, a basin, natural or artificial, in 
which water is collected and stored, usually to 


forms a suitable main reservoir. Lakes situated 
far from the district to be supplied with water 
have been so used by many large cities. Man- 
chester receives its water-supply from Lake 
Thirlmere, which is 96 miles away; and Glasgow 
obtains its requirements from Loch Katrine, 27 
miles away from the distributing reservoir at 
Mugdock, which is 7 miles from the city. Dams 
have been erected across the gaps in valleys to 
create artificial lakes for use as reservoirs, e.g. 
that in the Vymwy Valley, in Montgomeryshire, 
used by the Liverpool Corporation (see Dams). 
Where earth is used for the construction of the 
dam, a wall of puddled clay is introduced into 
the middle of the bank to make the structure 
water-tight. A deep cutting is made for this 
wall right down to the rock foundation, and the 
clay, after kneading with water, is filled into the 
gap and pressed down. Sluices are arranged to 
regulate the supply water to the farms and works 
where water was used prior to the construction 
of the dam, and overflow outlets or waste weirs 
are made so that the dam may not be injured by 
the high-water level in times of flood. 

A modern service reservoir is to be seen at 
Littleton, which is supposed to be the largest 
storage reservoir of its kind. This reservoir is 
one of the many used by the Metropolitan Water 
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meet the requirements of a large town. The 
term is also applied to storage in open and closed 
tanks in many industries. 

In the water-supply system of a large city 
there are two types of reservoirs: first, the main 
one in which the whole of the city supply is 
collected and stored, and, second, smaller dis- 
tributing reservoirs situated in different places 
in the supply area. The smaller reservoirs are 
used to store the water coming through from 
the main reservoir during the night. As the 
two types are of different dimensions and are 
used for dissimilar purposes, they are quite dif- 
ferent in construction. A large lake with its 
banks raised, if need be, by built-up earthwork 


Board for district supply within their area. It 
has a capacity of approximately 6,750,000,000 
gallons. The water is pumped from the Thames 
by single-stage centrifugal pumps. 

Resht, a town of Persia, capital of the province 
of Gilan, connected with Tehran by a caravan 
road (1.50 miles). It was occupied by the British 
in Aug., 1918 (European War), and by Bolshe- 
vists in Oct., 1920. Pop. 30,000-40,000. 

Resina, a town of Italy, in the province of 
Naples, on the Gulf of Naples. It stands near 
Herculaneum, and is the usual starting-place for 
the ascent of Vesuvius. Pop. 20,000. 

Resins are soft or hard vegetable secretions 
which are insoluble in water but more or less 
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soluble in essential oils, alcohol, ether, &c. They 
may be divided jinto true resins, gum resins, 
fossil resins, and balsams. These are all com- 
pounds of carbon, hydrogen, and oxygen, and 
consist mainly of complicated substances of an 
acidic nature related to various aromatic hydro- 
carbons. 

The true resins are translucent, brittle sub- 
stances with a vitreous fracture, and are bad 
conductors of electricity. They readily dissolve 
in alkalis, forming salts of a soap-like nature; 
for this reason they are largely used in soap 
manufacture. Common resin or colophony is 
prepared from turpentine by distilling off the 
essential oil which it contains. It is used in paper 
manufacture as a sizing agent, in the preparation 
of printer’s ink, as a flux in soldering, and for 
many other purposes. Other resins of technical 
importance are dammar, copal, mastic, shellac, 
sandarac, and elemi (see separate articles). 
They are principally used in the preparation of 
varnish, which consists of a solution of a resin 
in oil of turpentine and methylated spirit. 

Gum resins consist of a mixture of true resins 
and gums. See Asafetida; Gamboge; Myrrh; 
Gpoponax. 

Fossil resins are found in various countries, 
and consist of gums or balsams which have 
undergone resinification through the ages. See 
Amber; Kauri Pine, For the balsams^ see Balsam; 
Canada Balsam; Copaiba; Peru Balsam; Tolu 
Balsam; Turpentine, 

Synthetic resins are now largely used in the 
manufacture of lacquer varnishes. They are 
prepared from the cumarone and indene com- 
pounds present in coal-tar. These substances 
rapidly polymerize to form resinous bodies. By 
the aetion of formaldehyde (formalin) on certain 
organic oxy-acids and amines, resinous sub- 
stances are also produced. 

Resistance, Electrical, the physical property 
of materials which opposes the passage of elec- 
tricity in quantity. (The present article supple- 
ments the account of the subject given in the 
article Electricity ^ under the sub-headings Cur- 
rent Electricity and Measurement of Resistance,) 
The unit of resistance is the ohm (q,v.), but 
large resistances, such as those of insulation 
material, are measured in units a million times 
greater, known as megohms. All materials have 
resistance, but there arc some peculiar cases 
where apparently Ohm’s I<.aw (q.v.) does not 
apply. Such peculiar resistance actions are 
obseivcd with gases and with certain crystals 
used in wireless telegraphy. Ionization (q.v.) 
actions cause changes in the electrical conduc- 
tivities of gases. With certain crystals, for a 
given electromotive force more current can be 
passed through them in one direction than the 
reverse, This action is made use of in wireless 


work to rectify currents, i.e. to convert alternat- 
ing currents into currents moving in one direction 
only. 

Two resistances AB and BC, having the end 
B of the first connected to the end B of the 
second, arc said to be in series, and if they are 
connected to a supply of electricity, such as a 
battery, the current will pass through both in 
turn. If the resistances of the coils are and 

R| R2 



Fig. I 


B2, and the electrical potentials at the points 
A, B, and C are Vj, Vg, and Vj respectively, 
when the current passing is t, then we can find 
the total resistance R of the external circuit. 
Applying Ohm’s Law to the coil AB, we find 
Rjt Vj — Vg. Also lor the second part BC 
we deduce similarly that R^i ™ Vj — V3. By 
adding these two expressions we get — Vs = 
(Rj -f R2)i. If the combined resistance of the 
two coils is R, we know that Vj — V3 = Hi, 
and thus R — Rj + Rg, or the equivalent re- 
sistance of the two coils in senes is the sum of 
the separate resistances. 

Two resistances joined in the manner shown 
in the second figure are said to be connected 
in parallel. In this case the current i from the 
source of supply divides, and a part i^ goes 
through AB, and the remainder i^ goes through 


R. 



Fig. 2 


A,Bi. The total current i — t, -f i^. If is 
the potential at A or Aj, and V2 the potential 
at B or Bj, Ohm’s I-aw gives the equations 
Rjfi r= Vj — Vg, and Rjt'a == Vj — V* for 
the two branches of the circuit. Consequently 
t ^ = (Vi ~ V2)(1/Ri -1- I/R3). But 

i = ( Vi - Vg)! /R; therefore 1 /R = 1 /Rj -f 1 /R,. 
and R — RiR2/(Ri + is obvious that 

the equivalent resistance of circuits in parallel 
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is less than either of the separate resistances. 
It is commonly necessary to calculate what 
fraction of the total current passes through 
any branch — a simple matter if it is remembered 
that the current is divided in the inverse ratio 
of the resistances. Each of the branches con- 
nected in parallel is said to be a shunt to the 
others. This term is, however, commonly re- 
stricted to certain applications, such as to 
ammeters, in which it is convenient to pass 
through the instrument only a certain fraction 
of the total current to be measured. If the whole 
current were passed through the ammeter, the 
coils would need to be of great cross-section. 
A single instrument may be used for testing in 
widely differing types of work, provided shunts 
corresponding to different ranges of currents are 
available. 

In a general electrical supply system, mains 
are connected to the supply at their ends, and 
these mains are tapped at any point where 
electrical energy is required for the use of a 
house or factory. Just as there is a loss of head 
from point to point in a water supply pipe, so 
there is a drop in electrical pressure as points 
more and more distant from the source of supply 
are reached. There must be a drop in potential 
along the cables, otherwise no current would 
flow. This drop may be kept small by the use 
of thick cables, but that is only obtained by 
increased outlay for copper. Economy in trans- 
mission is obtained when certain sections are 
used for a given power distribution (see the 
reference to Kelvin’s Law in the article on 
Power Transmission). 

Res'onance, the vibration of a body in its 
natural period when caused by the absorption 
of wave-energy of the same frequency from an 
external source. It is a particular case of forced 
vibrations. When a vibrator is subjected to a 
periodic force, it ultimately vibrates with the 
same frequency as the force; if the period of 
the varying force coincides with one of the 
periods of vibration of the body (see liar- 
monies)^ resonant forced vibration, or resonance, 
takes place. Mechanical resonance is observed 
in the vibration of floors and bridges under the 
regular impulse of dancing or marching feet, in 
the rolling of a ship in a cross sea, and in the 
response of one pendulum to the action of 
another of equal period. The dark lines in the 
sun’s spectrum are caused by a species of optical 
resonance. The efficiency of apparatus used in 
receiving wireless telegraphic signals depends on 
electrical resonance; the latter form may also 
occur in alternate current systems, causing undue 
strain to the insulation of the cables in which it 
takes place. If the waves which fall on a quies- 
cent vibrator increase in frequency, resonance 
of the vibrator is observed with the approach 


of the frequency to that of the vibrator; it 
increases to a maximum when the two are in 
unison, and dies down as the applied frequency 
increases beyond that of the vibrator. In sound, 
a sea-shell, Helmholtz resonator, or other hollow 
vessel, when held to the ear, reinforces any noises 
made in its neighbourhood, but resounds best to 
a particular note. The strings of a violin would 
not be heard but for the resonance of the body 
of the violin. The cavities of the mouth and 
nose act as icsonance chambers for the voice. 
The resonance of a long hollow tube may be 
employed to measure the velocity of sound in 
air or in other gases, by determining the length 
of a tube, closed at one end, which resounds to 
a tone of known frequency. The wave-length of 
the sound is four times the length of the tube, 
or more accurately four times the length in- 
creased by four-tenths of the diameter of the 
tul>e, and the velocity of sound is the product 
of the frequency and the wave-length. 

Goold has employed the principle of resonance 
in producing the tones of steel bars and plates. 
A ‘ synchronizer ’ is formed from a short length 
of cane with leather tip, clamped in a rigid 
holder, and with the same frequency as that 
of the bar or plate. By rubbing the bar with 
the synchronizer, a loud tone is produced with 
little effort. — Bibliography: Poynting and 
Thomson, Physics (vol ii; Sound); E. H. Barton, 
Sound. 

Resor'cinol, or Resor'ein, C^H 4(011)2, a 
colourless crystalline substance melting at 110 ® 
C. It is prepared by fusing benzene m-disulphonic 
acid with potash. The substance is a dihydric 
phenol, and is used in large quantities in pre- 
paring fluorescein and azo dyes. Fluorescein 
with bromine yields tetrabrorno-fluorescein, the 
potassium salt of which, C8oHeBr405K2, is the 
magnificent dye eosin, used for dyeing cotton, 
wool, and silk, and for making pink lakes and red 
ink. 

Respiration, the act of respiring or breathing. 
Respiration is that great physiological function 
which is devoted to the purifleation of the blood 
by the removal, through the media of the breath- 
ing organs, of carbonic acid and other waste 
products, and at the same time to the revivifying 
of the blood by the introduction of the oxygen 
of atmospheric air. It is thus partly excretory 
and partly nutritive in its character. The other 
waste products, besides carbonic acid, which are 
given off in the process of animal respiration are 
water, ammonia, and organic matters; but car- 
bonic acid is by far the most important. 

In man and the higher animals respiration is 
carried on by the breathing organs or lungs. 
The blood is conveyed to the breathing organs 
by special vessels, the right side of the heart in 
birds and mammals being exclusively employed 
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in driving blood to the lungs for purification. 
The blood is sent through the pulmonary or lung 
capillaries in a steady stream, and passes through 
these minute vessels at a rate sutlicient to expose 
it to the action of the oxygen contained in the 
air-cells of the lung. The essential part of the 
function of respiration, namely, the exchange of 
carbonic acid gas for oxygen, thus takes place in 
the lung, where the dingy-hued venous blood 
becomes converted into the florid red arterial 
blood. Respiration includes the physical acts of 
inspiration and expiration, both involuntary acts, 
although they may be voluntarily modified. 
From fourteen to eighteen respiratory acts take 
place per minute, the average quantity of air 
inhaled by a healthy adult man being about 
30 cubic inches, a slightly smaller quantity being 
exhaled. This definite volume of air which ebbs 
and flows is termed tidal air. The quantity (about 
100 cubic inches) which may be taken in a deep 
inspiration, in addition to the tidal air, is termed 
complemental air. The quantity of fiir (75 to 100 
cubic inches) remaining in the chest after an 
ordinary expiration has expelled the tidal air 
is named supplemental or reserve air, and this 
may be in greater part expelled by a deeper 
expiration; whilst a quantity of air, also averag- 
ing from 75 to 100 cubic inches, always remains 
in the lungs after the deepest possible expiratory 
effort, and cannot be got rid of. This latter quan- 
tity is therefore appropriately named residual 
air. The difference in the mode of breathing 
between the two sexes is clearly perceptible. In 
man it is chiefly abdominal in its character; that 
is to say, the lower part of the chest and sternum, 
together with the abdominal muscles, participate 
before the upper portions of the chest in the re- 
spiratory movements; whilst in women the 
breathing movements are chiefly referable to 
the uj)per portions of the chest. In women, 
therefore, breathing is said to be pectoral. 

Every volume of inspired air loses from to 
5 per cent of oxygen and gains rather less car- 
bonic acid. The quantity of carbonic acid given 
off varies under different circumstances. More 
carbonic acid is excreted by males than by 
females of the same age, and by males between 
eight and forty than in old age or in infancy. 
An average healthy adult man will excrete more 
than 8 oz. of carbon in 24 hours. 

While in man and the more highly organized 
animals respiration is carried on by the lungs, 
in Ashes it is effected by the gills. The essential 
feature of any breathing organ is a thin mem- 
brane, having the blood on one side and air, or 
water containing air, on the other; and the 
essential feature of respiration is an interchange 
of products between the blood and the atmos- 
phere, oxygen passing from the atmosphere into 
the blood, and carbonic acid and organic matters 
VoL. IX. 


from the blood into the atmosphere. In the 
protozoa no respiratory organs are specialized, 
but the protoplasm of which the bodies of these 
animals are composed has doubtless the power 
of excreting waste matters, as well as of absorb- 
ing nutritive material. Even in comparatively 
high organisms, where no specialized breathing 
organs are developed, the function of respiration 
may be carried on by the skin or general body- 
surface — ^the integument being, as in the highest 
forms, intimately correlated in its functions to 
the breathing process. Thus in earthworms, lower 
Crustacea, &c., the breathing appears to be solely 
subserved by the body-surfaces. 

Respiration, in plants, is fundamentally the 
same as in animals, and equally indispensable 
during active life, although, owing to the absence 
(with few exceptions) of special respiratory 
organs, and the complete lack of the muscular 
breathing movements which are so evident in 
the higher animals, it readily escapes observa- 
tion. The gaseous interchange of respiring plants, 
however, can easily be demonstrated by enclosing 
a large number of germinating peas or dandelion 
heads in an air-tight vessel; if a lighted taper be 
introduced some hours later, it will be imme- 
diately extinguished, owing to the oxygen having 
been used up by the respiring plant-tissues, and 
the air in the vessel will turn clear lime-water 
milky, thus demonstrating the formation of 
carbon dioxide as one of the main products of 
respiration. A thermometer ins«. itcd among the 
peas or dandelion heads will in a short time 
stand a few degrees (in favourable cases 10° C.) 
above the room temperature, liberation of energy 
in the form of heat being another characteristic 
feature of active respiration in both plants and 
animals. Sec Inter-ceXlidar Spaces', Mangrove. 

Rest-harrow, a common British leguminous 
plant {Ononis spinosa), akin to the brooms. It 
is plentiful in stiff clay land in some parts, and 
derives its name from its long and strong matted 
roots arresting the progress of the harrow. The 
stems are annual, often woody or shrubby, and 
hairy; the leaves are generally simple, entire 
towards the base; the flowers, mostly solitary, 
large, and handsome, are of a brilliant rose colour. 
Rest-harrow is also called cammock. 

Restia'cese, a natural order of plants allied 
to the Cyperacese or sedges, and confined to the 
southern hemisphere, being found chiefly in 
South Africa and Australia. They are herbs or 
undershrubs, with matted roots which bind 
shifting soil, hard wiry stems, simple narrow 
leaves, the sheaths of which are usually split, 
and inconspicuous brown rush-like panicles of 
flowers, liestio tectorujn is employed in South 
Africa for thatching, and the stems of other 
species are manufactured into baskets and 
brooms. 
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Restigouche (res'ti-gdsh)» a river which sepa- 
rates New Brunswick from the province of 
Quebec, flowing north-east into Chaleur Bay at 
Dalhousic. It is 225 miles long, is navigable 
for 16 miles to Campbelton, and forms a tidal 
estuary for 24 miles. It drains 6000 sq. miles, 
and its basin supplies great quantities of 
timber. 

Restraint, in law, may be {a) a restriction 
on marriage, or (b) a restriction on trade, but 
all such restrictions are frowned upon by the 
law as contrary to public morality and public 
policy, (a) As regards the former class, a pro- 
vision that A shall receive a legacy only on 
condition that he shall not marry is bad as to 
the condition, and A may take the legacy 
without being so fettered. On the other hand, 
a provision giving the income of an estate or 
fund to A until his death or marriage, and there- 
after to B, is perfectly good, and A on marriage 
forfeits the provision, (b) Conditions in restraint 
of trade are frequently met with in contracts for 
the sale of the goodwill of a business and in 
agreements of service. Quite naturally and 
reasonably, when a man purchases a business 
he desires to protect himself against competition 
by the seller; and an employer in whose serviee 
the knowledge of his business has been acquired, 
and the acquaintance of his customers gained, 
by an employee, wishes to restrain the latter 
from using that knowledge to his detriment, or 
taking away his customers, on quitting his 
service. If, therefore, the restraint imposed, as 
to time or area, is not injurious to the public 
nor more than is reasonably necessary in the 
circumstances of the case for the protection of 
the purchaser or master, it is valid and enforce- 
able, Thus the restraints imposed on (a) a 
butcher who bound himself not to carry on his 
trade within 5 miles of the business w^hich he 
had sold; (b) a solicitor not to practise within 
150 miles of London; (c) a surgeon not to 
practise within 7 miles of a specified town; 
(d) a chemist’s assistant not to carry on business 
within 1 mile of his master’s shop; (e) a horse- 
hair manufacturer not to exercise his calling 
within 200 miles of Birmingham; and (/) a 
publisher not to carry on business within 100 
miles of the General Post Oflice, London, have 
been held to be binding. Examples of restraints 
more than sufficient for the protection of the 
parties imposing them, and therefore held to 
be unenforceable, are the following: (a) on a 
local carrier not to carry on a similar business 
in the United Kingdom; (b) on a dentist not 
to practise within 100 miles of York; and (c) 
on a dentist’s assistant not to exercise his pro- 
fession within 200 miles of his employer’s place 
of business. 

Resurrection (Lat, resurgere^ to rise again). 


the rising again of the body from the dead to 
be reunited to the soul in a new life. It has 
formed a part of the belief of the Christian 
Church since its first formation, and has been 
embodied as an article in each of the creeds. 
There are traces to be found of such a belief 
among heathen nations from a very early period. 
There can be little doubt that the Jews, par- 
ticularly those of later times, held the doctrine, 
though it would be difficult to point to any 
express indication of it in the Old Testament. 
It appears, however, to be alluded to in Is, xxvi, 
19, and is distinctly affirmed in Dan, xii, 1-3. 
That the belief in the resurrection was generally 
held among the Jew's at the time of Christ is 
evident, particularly from the position occupied 
by the Sadducees, a sect having as its most 
characteristic feature the denial of the resur- 
rection. Beyond doubt, however, it was the 
gospel that “ brought life and immortality to 
light”. At best the notions of a resurrection 
and future state current prior to the advent of 
Christ were dim and undefined, and it remained 
for Him to set them in a full clear light, and 
give evidence and pledge of their reality by His 
own resurrection. With regard to the informa- 
tion conveyed to us in the New Testament on 
the doctrine of the resurrection, we arc taught 
that it will be universal , extending to the wicked 
as well as to the righteous (John, v, 28, 29; 
itev, XX, 13); that there shall be identity, in 
some sense, between the body which died and 
the body which shall be raised (2 Cor, v, 10); 
that, as regards the resurrection of the righteous, 
the body, though identical, shall be wonderfully 
altered (Phil, iii, 21 ; 1 Cor, xv; Luke, xx, 35, 30); 
and that, as regards the time of the resurrection, 
it shall be at the end of this present earthly 
state, and that it shall l)e connected with the 
coming of our Lord to judge the world (1 Thess, 
iv, 16). 

Connected with this subject is the resurrection 
of Christ himself from the dead, the corner-stone 
of the Christian system. The evidence in sup- 
port of it is marked by the following character- 
istics: (1) The variety of circumstances under 
which the risen Saviour appeared. (2) The 
circumstantiality of the testimony given by the 
different witnesses. (3) The simplicity and 
apparent truthfulness with which the witnesses 
describe their impressions when the Saviour 
appeared to them. (4) That the event borne 
witness to was completely unexpected by the 
witnesses, (5) That the testimony was pub- 
lished to the world on the very spot where, 
and at the very moment when, the event was 
said to have happened. Various attempts have 
been made to explain away the resurrection of 
Christ. There is the supposition (1) of fraud; 
that, according to the statement of the Jews, 
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the disciples stole the body, and then published 
the story that their Lord was risen. (2) That 
Jesus had not really died on the cross; that His 
apparent death was only a swoon, from which 
He afterwards recovered. (8) That there had 
been no real resurrection, but that the disciples 
had been deceived by visionary appearances or 
hallucinations. (4) That the assertion of the 
resurrection was originally allegorical. With 
regard to the significance of the resurrection 
of Christ, it was (believers assert) the crown- 
ing evidence of the divine character of His 
mission; He himself had spoken of it as what 
should be the most convincing proof to the 
world that He really was what He professed 
himself to be; and in this light it was con- 
stantly and with irresistible conclusiveness 
appealed to by the Apostles in addressing the 
world. — Bibliography: R. H. Charles, Critical 
History of the Doctrine of the Future Life; J. 
Orr, The Resurrection of Jesus; W. J. S. 
Simpson, The Resurrection and Modern Thought; 
B. F. Westcott, The Gospel of the Resurrec- 
Mon; A. L. Illingworth, 2'he Resurrection and 
the Life; C. R. Bowen, Resurrection in the New 
Testament. 

Resurrectionists, Resurrection Men, or 
Body-snatchers, persons who made a business 
of stealing newly buried corpses from grave- 
yards and selling them to teachers of anatomy. 
The practice of body-snatching was prevalent in 
Britain during the latter half of the eighteenth 
and first half of the nineteenth centuries. Before 
the passing of the Anatomy Acts, many circum- 
stances combined to render the practice of re- 
surrect ionism highly remunerative. The cele- 
brated case of Burke and Hare revealed the 
fact that the more unscrupulous resurrectionists 
might also be systematic murderers, and led 
to the passing of the first Anatomy Act in 
18fi2. 

Retainer, in law, the contract between a 
solicitor and a client, or a solicitor on behalf 
of a client and counsel for professional services, 
and the document given by the solicitor to a 
counsel engaging his services. When the counsel 
is engaged for a particular suit, the document is 
called a special retainer; and when he is engaged 
for all matters of litigation in which such party 
may be at any time involved, it is called a 
general retainer. The retainer is in all cases 
accompanied by a preliminary fee called a 
retaining fee. 

Retention of Urine in the bladder may be due 
to obstruction of the urethra, or to failure of the 
action of the muscles which bring about mic- 
turition. The former is caused by urethral 
stricture, calculus (stone), enlargement of the 
prostate gland, new growths of the bladder, and 
congestion of the urethra as the result of gonor- 


rhoea or injury. There is also hysterical retention, 
due to spasm of the sphincter. Failure of action 
of the muscles results from injury and disease 
of the spinal cord, and partial or complete reten- 
tion of urine is a symptom of many nervous 
diseases. 

Retford, East, a municipal borough of Not- 
tinghamshire, England, on the Idle; served by 
the Great Northern and Great Central Railways. 
It has foundries, paper- and corn-mills, rubber- 
works, &c. East Retford sent two members to 
the House of Commons from 1571 till 1885, 
when it ceased to be a parliamentary borough. 
Pop. (1921), 13,400. 

Ret'inite, a fossil resin of coaly appearance 
found in the lignite beds of Carniola and 
Stj^ria. 

Retort, a vessel used in the distillation of 
substances in chemistry and in industrial opera- 
tions. The simple chemical retort of the labora- 
tory is a flask-shaped vessel made of glass, 
earthenware, or metal, and provided with a neck 
to carry away the vapours which are produced 
when the substances in the flask are heated. 
Retorts of large size are upcd in the preparation 
and purification of various chemical substances, 
as well as in the separation of constituents 
which vaporize at different temi)eratures. The 
temperatures required for the distillation pro- 
cesses are the factors which must be considered 
in deciding whether the retort should be heated 
by direct flame contact or only by the contact 
of hot flue gases. 

Gas-retorts may be either of the horizontal or 
vertical types. The old practice was to heat 
cannel in D-shaped fire-clay retorts, and take 
away the gases by means of cast-iron or cast- 
steel headers to the hydraulic main. With the 
high temperatures in use the tar produced is 
thick and heavy. This tar yields on distillation 
60 to 70 per cent of pitch and 30 to 40 per cent 
of oils containing hydrocarbons, mainly of the 
benzene, naphthalene, and anthracene series. 
The tar produced when the distillation is carried 
out in vertical retorts is of a very different 
choracter. It is of lower specific gravity and of 
a much more oily nature, and yields on dis- 
tillation 40 to 45 per cent of tar and 55 to 60 
per cent of oils. The tar produced first is spoken 
of as low-temperature tar, and contains a large 
proportion of the paraffins; the tar produced 
later is similar to that obtained from horizontal 
retorts, and gives higher yields of the benzene 
series. Vertical retorts may be of the continuous 
or intennittent working types, or a combin- 
ation of the two. See Coal-Tar; Gas Manu- 
facture. 

Retriever, a dog specially trained to fetch 
game which has been shot. The larger and more 
familiar breed of retrievers is formed by crossing 
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the Newfoundland and setter; the smaller breed 
is formed by crossing the water - spaniel and 
terrier. The typical retriever is 20 or more 



Flat-coated Retriever 


inches high, with a stoutly-built body, strong 
limbs, webl)ed toes, and black and curly fur, 

Retz (ra), Jean Francois Paul de Gondi, 
Cardinal dc, was born at Montmirail in 1613, 
died at Paris in 1679. Educated for the Church, 
he was appointed coadjutor to his uncle the 
Archbishop of Paris. He was the implacable 
enemy of Mazarin, and in 1648 became the most 
energetic and unscrupulous of the leaders of the 
Fronde. lie received the cardinal’s hat in 1651, 
but on Mazarin’s return to power in 1652 he 
was arrested and imprisoned, first at Vincennes, 
then at Nantes. He es(;aped, however, after tw^o 
years’ captivity, and for nearly eight years wan- 
dered through Spain, Italy, Holland, Germany, 
and England. After the death of Mazarin in 
1661 he was allowed to return to France, and 
became abbot of St. Denis. During the last 
seventeen years of his life he lived retired, paid 
his immense debts, and occupied himself with 
the composition of his MimoireSy which are 
inimitable for their historic truth and narrative 
skill. 

Reuchlin (roi/tlin), Johann, known also as 
Capnion, the Greek form of his name, German 
scholar, born in 1455 at Pforzheim, died in 1522. 
He studied at Freiburg, the University of Paris, 
Basel, and elsewhere, and became familiar with 
Latin, Greek, and Hebrew. He was patronized 
by several of the German princes, and was en- 
gaged on various political missions. From 1502 
to 1513 he was president of the Swabian federal 
court. His opposition to the proposal to bum 
all Hebrew books except the Bible raised a host 
of fanatical enemies against him, but did him 
no harm. In 1519 he was appointed professor 
at Ingolstadt; in 1521 the plague drove him to 
Stuttgart. During a great part of his life Reuch- 


lin was the real centre of all Greek and Hebrew 
teaching in Germany. Several of his works had 
considerable popularity in their time. He sym- 
pathized deeply with Luther and the Reforma- 
tion, but maintained his connection with the 
Roman Catholic Church to the last. — Cf, L« 
Geiger, Johann Bemhlin, 

Reunion (ra-u-ni-5n), formerly Bourbon, a 
French island in the Indian Ocean, one of the 
Mascarene group, 420 miles east of Madagascar 
and 110 miles south-w'est of Mauritius; area, 
970 sq. miles. It is very mountainous, the 
Piton des Neiges reaching a height of 10,069 
feet, and tlie Piton de la Fournaise, an active 
volcano, of 8210 feet. There arc about 150,000 
acres of forest land. Sugar is the principal crop; 
rum, coffee, tapioca, spices, and vanilla are also 
produced. About 1,170,000 gallons of rum are 
distilled annually. Rice and grain are imported; 
exports are principally sugar and rum. There 
are about 80 miles of railways, the coastal line 
connecting the chief seaport, Pointe-des-Galets, 
with St. Benott and St. Pierre. Cable com- 
munication is maintained by the Tamatave- 
Rdunion-Mauritius telegraph cable. There are 
complete inland post-office telephone systems. 
St. Denis (pop. 1921, 21,538) is the capital; St. 
Pierre (27,900), St. Paul (19, .500), and St. Louis 
(14,900) are the other chief towns. Reunion has 
a population of (1921) 173,200, 107,947 being 
Europeans (167,789 of French descent or origin), 
2190 British Indians, 400 Madagascar natives, 
and about 2000 Chinese, Arabians, and Africans. 
Lying, as it does, so close to the Tropic of 
Capricorn, along which great cyclones are pre- 
valent, it is visited by tornadoes of exceptional 
violence, and the plantations are frequently 
destroyed. The island sends one Senator and 
two Deputies to the French Assembly. France 
took possession of it in 1643 and has held it 
ever since, except during the British occupation 
of 1810-4. 

Reus (ra-ys'), a city of Catalonia, Spain, in 
the province of Tarragona, about 4 miles from 
the Mediterranean port of Salou. Reus is, next 
to Barcelona, the most flourishing manufactur- 
ing town of Catalonia, the staples being silk and 
cotton. Imitation French wines are largely 
made, and fruits and flour are exported. Pop. 
25,000. 

Reuss. See Thuringia. 

Reuter, Paul Julius, Baron, born at Cassel 
in 1821 , died at Nice in 1 899. He was connected 
with the electric telegraph system from the 
beginning, and in 1849 established Reuter’s 
News Agency at Aix-la-Chapelle. In 1851, on 
the laying of the cable between Calais and 
Dover, he transferred his chief office to London, 
and became a naturalized Britisher. As the 
telegraphic system extended he increased his 
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staff of agents, until the newspaper press, the 
foreign bourses, sEhd all banking, shipping, and 
trading companies became dependent in a great 
measure on Reuter’s Agency for the latest in- 
formation from all parts of the world. 

Reutlingen (roit'ling-en), a town of Wurttem- 
berg, 20 miles south of Stuttgart; has manufac- 
tures of cottons, woollens, lace, leather, &c. It 
is of considerable antiquity, and long maintained 
the rank of a free imperial city. It was incor- 
porated with Wurttemberg in 1802. Pop. 29,000. 

Reval, or Revel, the capital of Esthonia, on 
a small bay in the Gulf of Finland. It consists 
of two parts, the old or upper town, surrounded 
by walls and situated on a rocky height, and 
the lower town on the beach. Reval was an 
important seaport of the Hanseatic League, 
and came into the possession of Russia in 1710. 
It contains several ancient churches, a fine 
modern church with spire 429 feet high, a 
cathedral, and many interesting antiquities. 
Its manufactures arc unimportant, but its trade 
is large, the exports being chiefly grain, flax, 
and spirits, and the imports, coal, iron, cotton, 
tea, wine, and chemicals. Reval was occupied 
by the Germans in Feb., 1918, and in 1919 a 
British naval force assisted the Esthonians to 
repulse the Bolshevik army. Pop. 170,000. 
Revelation, Book of. See Apocalypse, 
Revenue. Sec Taxation, 

Reverberatory Furnace, a furnace in which 
the material does not come into intimate contact 
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HH, Hearth. F, Fire-place, BB, Hoppers. 

with the fuel, the flames from a separate fire being 
passed over the substance to be hcatc'd. The 
flames pass over the fire-bridge, which divides 
the furnace from the fire, and are deflected down- 
wards from the curved roof. Where a certain 
depth of material is to be maintained, a flue- 
bridge is arranged at the end of the furnace, 
where the chimney is situated. There are two 
main types, of which the first is the melting or 
fusion type, and the second is the calcining or 
roasting furnace. The first type is used in the 
reduction of lead and tin ores, in the refining of 
silver and copper, and in the manufacture of 


malleable iron by the puddling process. As air 
can be freely introduced above the surface of the 
heated materials in reverberatory furnaces, they 
arc very suitable for the conversion of metallic 
salts, such as sulphides, into oxides, which 
actions usually take place at temperatures much 
below those of fusion. Such furnaces are employed 
in alkali manufacture, in the production of sodium 
carbonate by the black-ash process, but it is 
common nowadays to use a reverberatory furnace 
of the revolving type for this purpose. 

Reverend, a title of respect given to clergy- 
men and other ecclesiastics. In England bishops 
are right reverend^ archbishops most reverend^ 
deans very reverend^ and the ordinary clergy 
reverend. In Scotland the principals of the 
universities, if clergymen, are very reverend^ and 
the moderator of the General Assembly right 
reverend^ all the other clergy are simply reverend, 

Revet'ment (Fr. revetement), in field engineer- 
ing, any material formed into a retaining wall to 
support earth at a steeper slope than the natural 
one, which is about 45®. It is necessary in almost 
all entrenchments or earthworks (see Entrench- 
ments), The materials usually employed in 
revetments are grass sods, sand- bags, or stakes 
interwoven wdth brushwood or wire netting. 
Hurdles and fascines arc also used. See Fas- 
cines, 

Revival, a term applied to religious awaken- 
ings in the Christian Church, and to the occur- 
rence of extensive spiritual quickening and con- 
version in the general community. The first 
great revival in Europe was the Reformation 
in the sixteenth century, which awoke the Church 
from the sleep of centu**ies. When religion had 
degenerated into formalism in England in the 
seventeenth century, a secjond revival of spiritual 
interest was accomplished through the instru- 
mentality of the l*uritans. When the Church had 
once more sunk into a state of sloth and apathy 
in the eighteenth century, it was aroused by 
the preaching of Whitfield, the Wesleys, Rowland 
Hill, Venn, Newton, Cecil, Fletcher, and a mul- 
titude of other earnest men. Among later rc- 
vi'^als may be mentioned that of Moody and 
Sankey (1873); and that of 1904-5 in Wales, 
which w’as largely due to the influence of a 
young miner, Evan Roberts. The Salvation 
Army, which was originated in 1805 and organ- 
ized under its present name in 1878, may be 
regarded as a permanent revival organization. 
Another revival w’as that of 1921 among the 
fishing population in Scotland. See Salvation 
Btbt.toguapity: C. G. Finney, Revivals 
of Religimi; J. Burns, Revivals: their Tmws and 
Leaders; W. T. Stead, The Revival in the West, 

Revocation, in law, the destroying or an- 
nulling of a deed or will which had existence 
till the act of revocation made it void. The 
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revocation of a deed can generally be effected 
only when an express stipulation has been made 
in the deed itself reserving this power, or in the 
case of a contract by mutual consent. The 
revocation of a will can be made in four different 
ways: (1) by a codicil revoking the will in whole 
or in part or by another will; (2) by intentional 
burning, or the like; (8) by the disposition of 
the property by the testator in his lifetime; 
(4) by marriage. In Scotland a will may be 
revoked by the birth of a child to the testator. 

Revolver. See Pistol, 

Rewah, a native state in the eastern region 
of the Baghelkhand agency of Central India, 
divided into two natural zones by the scarp 
of the Kaimur range. The northern division 
produees rice, maize, wheat, grain, barley, and 
native food grains. Forests are extensive, and 
the jungles are noted for their tigers; antelope, 
bears, and leopards also being met with. The 
jungles have made communication exceedingly 
diffieult, but the Jubbulpore extension of the 
East Indian Railway and the Katni-Bilaspur 
section of the Bengal - Nagpur line traverse 
the state. Baghcl - khandi is the prevail- 
ing language, and is spoken by over 90 per 
cent of the people, who are mainly Hindus 
(Brahmans, Kunbis, Chamars, and Telis); Ani- 
mists and IVIahommedans are also represented. 
There are four towns, Rewah (pop. 25,600), 
Satna (7000), Umaria, and Govindgarh (about 
5000 each). Rewah is the capital. State area, 
13,000 sq. miles; pop. 1,516,000. 

Rewa Kantha, a confederation of sixty-one 
native states in India, forming a political agency 
subordinate to the Government of Bombay. 
The principal state is Rajpipla; others of im- 
portance are; Bariya, Chota Udaipur, Luna- 
vada, Balasinor, and Sunth. The inhabitants 
are mainly of nomadic, Bhil, or Koli origin, 
Kolis predominating. Area, 4970 sq. miles; 
pop. 480,000. 

Rewari, a town of India, in the Gurgaon 
district of the Punjab; the junction of the 
trunk line with the Rewari-Bhatinda branch 
of the Rajputdna-Malwa Railway. Brass and 
pewter have been made from time immemorial; 
grain and sugar are important trade commodi- 
ties, sent mainly to Hdjput^na; salt and iron 
are forwarded to the United Provinces. Rewari 
came under British administration in 1809. 
Pop. 27,250 (Hindus and Mahommedans). 

Reynolds, Sir Joshua, English portrait- 
painter, was born at Plympton, Devonshire, 
10th July, 1723, died in London 23rd Feb., 
1792. He first worked for two years under 
Thomas Hudson, a Devonshire man then popular 
in London as a portrait-painter, and subsequently 
studied in Italy for three years. Returning to 
London in 1753, his studio soon became thronged 


with the wealth and fashion of the metropolis, 
and the most famous men and the fairest women 
of the time were among his sitters, so that he 
rapidly became the acknowledged head of his pro- 
fession. Among the more notable of his portraits 
are: the Duchess of Hamilton (1758), Admiral 
Keppelf Lord Heathfield, Miss Palmer (1770), 
Mrs, Nesbitt as Circe (1781), Dr, Johnson, Mrs. 
Siddms as the Tragic Muse (1784), the Duchess 
of Devonshire and Child (1786), and Miss Gwatkin 
as Simplicity (1788). In 1768, on the foundation 
of the Royal Academy, he was chosen president, 
and received the honour of knighthood; and in 
1784 he was appointed principal portrait-painter 
to the king. As president of the Royal Academy 
he delivered his celebrated ‘ Discourses on Paint- 
ing ’, the last of which was delivered in 1790. 
He was the intimate friend of Dr. Johnson, 
Goldsmith, Garrick, Burke, and other literary 
celebrities, with whom he was associated in 
founding the ‘ Literary Club ’ in 1704. His 
portraits are distinguished by dignity and dra- 
matic power, though they are sometimes empty 
and rhetorical. His colour, based on that of the 
great Venetians, has in most cases faded badly, 
owing to carelessness in use of his materials. 
As an historical and religious painter, in works 
such as The Death of Cardinal Beaufort, Macbeth, 
Puck, and several Holy Families and Nativities, 
Reynolds was not a success. He is fully repre- 
sented in the National and Tate Galleries, and 
in many English private collections, — Biblio- 
graphy; W. Cotton, Sir Joshua Reynolds and 
his Works; J, Northcote, Life of Sir Joshua 
Reynolds; J. F. Molloy, Sir Joshua Reynolds 
and his Circle; Sir W. Armstrong, Sir Joshua 
Reynolds, First President of the Royal Academy; 
Graves and Cronin, History of the Works of Sir 
Joshua Reynolds, 

Reynolds, Osbonie, British engineer and 
physicist, was born at Belfast in 1842, died in 
1912. He was professor of engineering in 
Owens College, Manchester, from 1808. He 
became a Fellow of Queens’ College, Cambridge, 
and F.R.S. in 1877, and was awarded a gold 
medal by the Royal Society in 1888. He was 
the author of a large number of papers, some of 
them of the highest importance. Among the 
subjects on which he wrote were: the theory of 
lubricants, the critical velocity at which the 
steady motion of a fluid becomes turbulent, and 
the sub-mechanics of the universe. His collected 
works have been published in three volumes. 

Rhadaman'thus, in Greek mythology, the 
son of Zeus and Europa, and brother of Minos, 
King of Crete, whom he assisted in his sover- 
eignty, and whose jealousy he aroused by his 
inflexible integrity, which earned for him the 
admiration of the Cretans. Rhadamanthus 
subsequently fled to Bceotia, where he married 
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Alcmene. After his death he became, on account 
of his supreme jjMtice, one of the three judges 
of the lower world, 

Rhse'tia, a province of the Roman Empire, 
which included great part of the Alpine regions 
between the valleys of the Danube and the Po, 
and corresponded with the districts occupied in 
modern times by Tyrol and the Swiss canton of 
Grisons. The Rhastians, who are generally sup- 
posed to have been of Etruscan origin, were 
subdued by Drusus and Tiberius, 15 b.c.; and 
shortly afterwards Rhaitia was incorporated as 
a province in the Roman Empire. During the 
last days of the Roman Empire, when the 
barbarians devastated the provinces, Rha^tia 
was nearly depopulated; and after the fall of 
the Roman Empire it was occupied by the 
Alemanni and Suevi. 

Rhsetlc Beds, in geology, the uppermost 
strata of the Triassic, often regarded in England 
as the lowest of the Liassic scries; most exten- 
sively developed in the Rhatian Alps, whence 
their name. Sec Trias, 

Rhamna'cese, a natural order of polypetalous 
dicotyledons, consisting of trees or shrubs, with 
simple, alternate, rarely opposite leaves, small 
greenish-yellow flowers, a valvate ealyx, hooded 
petals, opposite to which their stamens are in- 
serted, and a fruit which is either dry or fleshy. 
This order contains about 250 known species, 
distributed very generally over the globe. There 
is a remarkable agreement throughout the order 
between the properties of the inner bark and the 
fruit, especially in several species of Rhamnus, 
in which they arc both purgative and emetic, 
and in some degree astringent. Many species, 
however, bear wholesome fruit; and tlie berries 
of most of them are used for dyes (see French 
Berries), The buckthorn and jujube belong to 
this order. 

Rhap'sodists (from Gr. rhapid, to string 
together, and dJe, a song), the w'andering min- 
strels among the ancient Greeks, who sang the 
poems of Horner (these were also called Homer- 
idee) and of other poets. They were highly 
respected so long as the poems were handed 
down orally, but as soon as the MSS. of the 
poems began to be circulated their influence 
and importance diminished considerably. — Cf. 
H. Browne, Homeric Study, 

Rhea, in Greek mythology, one of the most 
distinguished of the Titanides, the daughter of 
Uranos and Ge (Heaven and Earth), sister and 
wife of Cronos (Saturn), and mother of Ilestia 
(Vesta), Demeter (Ceres), Hera (Juno), Hades 
(Pluto), Poseidon (Neptune), and Zeus (Jupiter). 
She received the appellation of ‘ Mother of the 
Gods ’, and ‘ Great Mother ’, being subsequently 
identified with Cybele. 

Rhea, the generic name of the nandu or South 


American ostrich, a close ally to the true ostrich, 
differing chiefly in having three-toed feet and each 
toe armed with a claw. The best-known species 
is B, americana^ the nandu^ or nandugua^y of the 
Brazilians, inhabiting the great South American 
pampas. It is considerably smaller than the 
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true ostrich, and its plumage is much inferior. 
Jl, dnnvim, a native of I’atagonia, is still smaller. 
The tliird species is the B. viacrorhyncha of 
Nortli-Ejist Brazil, so called from its long bill. 

Rheims, Fr. Reims (ancient, Durocor- 
torum), a town of France, in the department 
of Marne, in an extensive basin surrounded by 
vine-clad hills. The principal buildings are the 
cathedral, begun in 1211, one of the finest 
mediajval structures now existing in Europe, 
specially remarkable for its western facade with 
tlircc portals, rose-window, and innumerable 
figures; the archicpiscopal palace (1498-1509), 
occupied by the French kings on the 0 (;casion 
of their coronation; the chuBch of St. Rcmy 
(eleventh and twelfth centuries), the oldest 
church in Rheims, which was badly damaged in 
1918; the fourth century Porte de Mars, a Roman 
triumphal arch erected in honour of Julius Caesar 
and Augustus. The Maison des Musiciens (fif- 
teenth century) and the H6tel Dieu were 
demolished during the European War. The staple 
industries are the manufacture of champagne, 
and of woollen fabrics, such as flannels, merinoes, 
and blankets. Pop, (1921), 76,650. 
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Rheims {Durocortorum) was an important 
place in the time of Caesar, the capital of the 
Remi, and subsequently of Belgic Gaul. Here 
St. Remy converted and baptized Clovis and 
almost all the Frankish chiefs in 496. It was 
made the seat of an archbishop in the eighth 
century, and from the time of Philip Augustus 
(1179) to that of Charles X the Kings of France 
were crowned here. It has suffered much from 
war, and was at one time in possession of the 
English, who were expelled by the Maid of Orleans 
in 1429. It was held by the Gennans in 1870-1. 
After the Franco-German War it was surrounded 
by detached forts, which made it a place of great 
strength. During the European War Rheims 
was entered by the Germans (4th Sept., 1914), 
who sacked the town. They retreated after the 
Allied victory of the Marne, but bombarded the 
city almost continuously from Sept., 1914, till 
Oct., 1918. The cathedral was so badly damaged 
as to necessitate a measure of restoration after 
the conclusion of peace. For the battle of 
Rheims, see European War (Third Phase of 
Ludendorff's Offensive), 

Rheingau (rin'gou), a picturesque district of 
Prussia, district of Wiesbaden, on the right bank 
of the Rhine, between Biebrich and Riidesheim, 
about 12 miles long by 5 miles broad, noted for 
its wines. 

Rhenish Prussia, Rhineland, or Rhine 
Province, a western frontier province of Ger- 
many, in Prussia; area, 9470 sq. miles, pop 
6,770,000 (or 714*8 per square mile, showing 
Rhineland to be the most densely populated 
province of Germany, excepting Berlin). Birken- 
leld, an appanage of Oldenburg, is an enclave of 
the province, and has an area of 194 sq. miles. 

Physiography, — ^The northern portion of the 
province forms a part of the Rhine plain, the 
remainder being hilly. The rivers with few 
exceptions belong to the Rhine system, and that 
river itself forms the boundary of the province for 
230 miles. Within the province the right bank 
tributaries are the Lahn, Sieg, Wupper, Ruhr, 
and Lippe; on the left, the Moselle, with its 
affluent the Saar (see Rhine), The drainage area 
of the Rhine water-way system is over 80,000 
sq. miles. The climate is oceanic, with an even 
rainfall and no extremes of heat or cold, con- 
trasting strangely with the semi-continental con- 
ditions endured by Eastern Germany. The 
Rhine Valley is the warmest place in Germany; 
July is the wettest month, January and Feb- 
ruary the driest. 

Towns, — Cologne (Koln; pop. 1919, 638,900), 
Essen (489,260), Diisseldorf (407,340), Duisburg 
(244,800), Elberfeld (157,220), and Coblenz 
(capital, 56,487). Most of these have grown 
upon their actual sites as a consequence of some 
specially favourable geographical conditions, 


such as the proximity of valuable natural re- 
sources or main lines of communications. 

Communications, — The Schiefergebirge or Slate 
Mountains are divided into sections by the three 
valleys of the Rhine, Moselle, and Lahn, and all 
traffic, whether by road, rail, or river, must 
of necessity pass through them. From its 
width and straightness, and from its position, 
which offers a direct route through the moun- 
tains from South and Central Europe to the 
Netherlands and the ocean, the Rhine Valley 
is naturally of premier importance. The river 
itself is the principal water-way, and a number 
of important river-ports lie on its banks, tapping 
the adjacent industrial regions. Chief among 
these is Duisburg, tapping the Rhenish-West- 
phalian and North Krefeld coal-fields. Duisburg 
includes the sub-ports of Alsum, Walsum, Hom- 
berg, and Rheinhausen. Others are; Diisseldorf, 
Cologne, Neuss, Wesel, Wesseling, Leverkusen, 
Krefeld, Beuel (opposite Bonn), and Ober Lahn- 
stein. There are 4750 miles of railways, owned 
and operated by the Prussian system, of which 
they form a part. Before the European War 
there were many lines of no economic importance 
whatever, and as they all converged on the 
southern frontier, their purpose seems obvious. 

Production: Agriculture, — Crops include barley, 
hay, oats, potatoes, rye, spelt (German wheat), 
and wheat. Fruits include apples, pears, plums, 
cherries, peaches, apricots, and walnuts. There 
are four wine districts: Rhine, Nahe, Moselle, 
and Ahr. Forestry, — There are several forest 
zones, notably in Northern Eifel, Hunsriick, and 
Moselle. Fisheries, — Salmon is found in the 
Rhine, and trout in the hill streams. Minerals , — 
About one-quarter of the coal deposits of the 
great Rhenish-Westphalian coal-field lies within 
the province, but most of the coal mined 
in Germany comes from the Ruhr Valley, 
situated almost entirely in Westphalia. Essen, 
however, in the left-hand corner of the coal 
basin, is in Rhineland. There are several smaller 
fields, the North Krefeld, Wurin-Inde (and the 
Saar) being of most importance. There are also 
valuable lignite (brown coal) deposits. Iron ore 
occurs all over the Schiefergebirge; copper is 
found, usually in association with lead; man- 
ganese, nickel, silver (with lead), zinc, potash 
salts (Stassfurt), sulphur and basalt, slate, and 
pottery clay are all more or less worked. 

Manufactures, — ^These include iron and steel 
goods of all kinds, textiles, chemicals, paper, 
clothing, pianos and furniture, leather goods, 
glassware, cement, bricks, and beer. 

Rhe'ostat, the term applied to a resistance in 
an electric circuit which is so constructed that 
the value of the resistance actually in use can 
be varied at will. The word is applied to small 
resistances, such as are commonly used in elec- 
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trical test work. A simple rheostat for such a 
purpose may be made by coiling German silver 
wire in grooves cut in a slate cylinder and pro- 
viding a contact piece, supported above the cod, 
by means of which any or all of the resistance 
may be included in the circuit. In commercial 
test work resistances of great magnitude are 
required, and these are made of wire, cast-iron 
grids, banks of carbon-filament electric lamps; 
or tanks filled with water in which some salt 
or soda is dissolved, and with which iron plates 
form the contact pieces. 

One of the most common uses of rheostats 
or resistances is in the starting and regulating 
of electric motors. When an electric motor is 
started, there is nothing but the ohmic resis- 



A, Positive brush terminal. D, Switch arm. F, Positive 
held terminal. o,K, Armatures. L, Terminal of starter. 
N, ‘ No-voltage release * electromagnet. M, ‘ Overload re- 
lease *. R, Starting resistance. S, Spring. T, Main switch. 

tance of the armature to prevent the passage 
of very large currents. After the machine is 
running the coils of the armature rotate in the 
magnetic field, and a back electromotive force 
is generated. Consequently, unless some means 
arc taken to avoid great rushes of current in 
starting, the full-load currents may be exceeded. 
The introduction of resistance into the armature 
circuit at starting is the means adopted to over- 
come this trouble. As the speed of the machine 
increases the starting resistance may be gradually 
reduced, for the back electromotive force restricts 
the amount of current passing through the arma- 
ture. In shunt- and compound-wound motors, 
the starter is so arranged that the moment the 
starter handle is turned current is passed through 
the shunt-field coils; afterwards current is passed 
through the armature, the latter current also 
passing through the series coils in a compound- 
wound machine. Step by step the resistance in 
the armature circuit is cut out until the machine 
is running at full speed. 

Moderate changes in the speed of running of 
an electric motor may be obtained by the in- 
sertion of resistance in the field circuit. When 


the magnetic field is weakened in this way, the 
motor speed will increase. 

For methods of starting alternating-current 
motors of the induction type, see Induction 
Motor, 

Rhesus Monkey, a name for the Macacus 
rhesus, a species of monkey held sacred in 
North India, where they swarm in large numbers 
about the temples. 

Rhet'oric, in its widest sense, may be re- 
garded as the theory of eloquence, whether 
spoken or written, and treats of the general 
rules of prose style, in view of the end to be 
served by the composition. In a narrower 
sense rhetoric is the art of persuasive speaking, 
or the art of the orator, which teaches the com- 
position and delivery of discourses intended to 
move the feelings or sway the will of others. In 
the wider sense rhetoric treats of prose com- 
position in general, purity of style, structure of 
sentences, figures of speech, &c.; in short, of 
whatever relates to clearness, preciseness, ele- 
gance, and strength of expression. In the nar- 
rower sense it treats of the invention and dis- 
position of the matter, the character of the style, 
the delivery or pronunciation, &c. Aristotle, 
Cicero, and Quintilian are the principal writers 
on rhetoric among the ancients; and among the 
English, Campbell, Blair, Whately, Spalding, and 
Bain. 

Rheumatism, an ailment or set of ailments 
accompanied by sharp pains, especially in the 
joints. Some varieties of it have so much re- 
semblance to gout that some physicians have 
considered it as not an entirely distinct disease. 
Rheumatism is distinguished into acute and 
chronic. The former is characterized by fever 
(^rheumatic fever), pains in the joints, which are 
swollen, red, and tender, and sweating. The 
inflammation flits from one joint to another, one 
joint getting well when another is attacked; a.nd 
the pain may be very severe. The entire duration 
of an attack, if not treated, may be from two 
to six or ten weeks, and disease of the heart may 
be a consequence of 1 his disease. Chronic rheuma- 
tism is distinguished by pain and stiffness, either 
stationary or shifting, in the joints, without 
fever. It is aggravated by damp weather, and 
is seldom quite got rid of. Salicylate of soda 
and iodide of potassium are the chief dmgs 
prescribed. Rheumatism may arise at all times 
of the year, when there are frequent vicissitudes 
of the weather from heat to cold, but spring 
and autumn are the seasons in which it is most 
prevalent; and it attacks persons of all ages, but 
very young people arc less subject to it than 
adults. Obstructed perspiration, occasioned 
either by wearing wet clothes, lying in damp 
sheets or damp rooms, or by being 
cool air when the body haa been much heated 
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by exercise, is often cited as the cause which 
produces rheumatism. But it is now very widely 
held that diseased conditions of the teeth may 
cause * chronic rheumatism ’ by the absorption 
of septic matter into the circulation and the 
damage inflicted by it on the joints. 

Rheydt (rit), a town and railway junction of 
Rhenish Prussia, on the Niers. It manufactures 
cotton, silk, woollen, and mixed fabrics, and has 
some distilling and brewing activities. Rheydt 
is an ancient place, but has risen to industrial 
importance only in recent times, mainly through 
its proximity to the Westphalian coal-fields. 
Pop. 44,000. 

Rhigas, Constantine, Greek poet, the first 
mover of the war for Grecian independence, 
was born about 1754, died in 1798. He formed 
the bold plan of freeing Greece from the Porte 
by means of a great secret association, and 
composed in his native language a number of 
patriotic songs, calculated to inflame the imagi- 
nation of the Greek youth and to embitter them 
against the Moslems. Arrested by the Austrians 
and surrendered to the Turks, he was executed 
at Belgrade. During the Greek war of inde- 
pendence, which ultimately led to the emanci- 
pation of their country from the Turkish yoke, 
Rhigas's songs were in the mouth of everyone. 

Rhin, Bas-, the former district of Lower 
Alsace, which, in accordance with the Treaty of 
Versailles, is now a department of France. Cap. 
Strasbourg. Area, 1848 sq. miles; pop. 651 ,500. 

Rhin, Haut-, a department of France; area, 
1354 sq. miles; pop. 468,940 (or 346*3 per square 
mile). Haut-Uhin was constituted a department 
in 1790, and was annexed with the rest of Alsace 
by Germany after the Franco-Prussian War of 
1870-1, excepting the arrondissernent of Belfort, 
which remained in France. With Colmar for 
capital it formed the German district of Upper 
Alsace, and was restored to France by the Treaty 
of Versailles. 

Rhinan'thus, a genus of annual herbs, nat. 
ord. Scrophulariaceae, with opposite serrate leaves 
and nodding spikes of yellow flowers. The species 
are confined to the northern hemisphere, and are 
parasitic on the roots of plants. Two of them 
are British, and are known by the name of 
yellaw-raitle, 

Rhine (Ger. Rhein; Du. Rijn), one of the 
most important rivers of Europe, its direct course 
being 460 miles and its indirect course 800 miles 
(about 250 miles of its course being in Switzerland, 
450 in Germany, and 100 in Holland); while its 
catchment area covers 75,000 sq. miles. It is 
formed in the Swiss canton Grisons by two main 
streams called the Vorder and Hinter Rhein. 
The Vorder Rhein rises in the Lake of Toma, 
on the south-east slope of the St. Gothard, at a 
height of 7690 feet above the sea, near the source 


of the Rhone, and at Reichenau unites with the 
Hinter Rhein, which issues from the Rheinwald 
Glacier, 7270 feet above sea-level. Beyond 
Reichenau, which is 7 miles west of Coire, the 
united streams take the common name of Rhine. 
From Coire the Rhine flows north through the 
Lake of Constance to the town of that name, 
between which and Basel it flows west, forming 
the boundary between Switzerland and Germany. 
At Basel it turns once more to the north to 
form the Franco-Baden frontier and is entirely 
within Germany from Morsch northwards until 
it enters Holland below Emmerich, when it 
divides into a number of separate branches, 
forming a great delta, and falling into the sea 
by many mouths. The chief of these branches 
are the Waal and Lck, which unite with the 
Maas; the Yssel and Vecht, which diverge to the 
Zuider Zee; and that which retains the name of 
Rhine, a small stream that passes Leyden and 
enters the North Sea. In the middle part of its 
course the chief tributaries it receives on the 
left are the 111, Nahe, Moselle (with the Saar), 
Ahr, and Erft; and on the right the Neckar, 
Main, Lahn, Sieg, Ruhr, and Lippe. In Switzer- 
land its tributaries arc short and unimportant, 
and this part of its course is iriarked by the Falls 
of the Rhine at Schaffliausen, where the river is 
precipitated in three leaps over a ledge of rocks 
48 to 60 feet in height, and by the cataracts of 
Lauterberg and the rapids of Rheinfelden. The 
chief towns on its banks are Constance and Basel 
in Switzerland; Spires, Mannheim, Mainz, Co- 
blenz, Bonn, Cologne, and Diisseldorf, with 
Worms, in Germany; Strasbourg in Bas- 
Rhine; Arnheim, Utrecht, and Leyden in 
Holland. Its breadth at Basel is 750 feet; between 
Strasbourg and Spires from 1000 to 1200 feet; 
at Mainz 1500 to 1700 feet; and at Emmerich, 
where it enters the Netherlands, 2150 feet. Its 
depth varies from 5 to 28 feet, and at Diisseldorf 
amounts even to 50 feet. It abounds with fish, 
especially pike, carp, and other white fish, but 
the produce of its salmon iisheries has been 
seriously interfered with since the introduction 
of steamboats. It is navigable without interrup- 
tion from Base] to its mouth, a distance of 550 
miles, and much timber in rafts, coal, iron, and 
agricultural produce are conveyed by it. Large 
sums are spent every year in keeping the channel 
in order, and in the erection or repair of river 
harbours, both in Germany and Holland. Steam- 
boats ply not only on the Rhine, but also on 
the Main, the Neckar, the Maas, and the Moselle. 
The Rhine anciently formed the boundary be- 
tween the Roman Empire and the Teutonic 
hordes. After the partition of the domains of 
Charlemagne in 843 it lay within the German 
Empire for nearly 800 years. France long cast 
covetous eyes upon the Rhine, and the Peace 
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of Westphalia in 1648 gave her a footing upon 
the left bank, ^n 1801 the whole of the left 
bank of the Rhine was formally ceded to France. 
The Congress of Vienna in 1815 restored part of 
the Rhenish valley to Germany, and the cession 
by France of Alsace and Lorraine after the war 
of 1870-1 made the Rhine once more German. 
By the Treaty of Versailles (1919) the Upper 
Rhine frontier was recovered by France. It was 
also decided that the river should become a 
free water-way under the control of an inter- 
national commission. The Rhine is distinguished 
by the beauty of its scenery, which attracts many 
tourists. The finest part for scenery is between 
Bingen and Bonn. The Rhine enters the Rhine- 
land at Bingen, and leaves it at the Dutch 
frontier, 101 miles from the sea. Moderate rapids 
occur just below Bingen and at other places 
between Bingen and Neuwied, but do not hinder 
navigation. The current in the Bingen-Kdnigs- 
winter section demands the use of powerful tugs 
for upstream traffic, which moves at from 2J to 
Oi miles per hour. After entering Holland the 
views are generally tame and uninteresting. 

Rhinobatldae, the shark-rays or beaked rays, 
a family of elasinobranch fishes, intermediate in 
form between sharks and rays, and having a 
very wide distribution in tropical and subtropical 
seas. 

Rhinoceros, a genus of hoofed mammals, 
belonging to the perissodactylale or odd-toed 
division, allied to the tajiir, and less closely to 
the horse. They are large ungainly animals, 
having short legs, and a very thick skin, which is 



Indian Rhinoceros {Rhinoceros indicus) 


usually thrown into deep folds. There arc seven 
grinding teeth on each side of each jaw; there 
are no canines, but there are usually incisor teeth 
in both jaws. The feet are furnished with three 
toes each, encased in hoofs. The nasal bones 
usually support one or two horns, which are of 
the nature of epidermic growths, somewhat 
analogous to hairs. When two horns arc present, 
one, generally the shorter of the two, is placed 


behind the other. Tlicr^e animals live in marshy 
places, and subsist chiefly on grasses and foliage. 
They are exclusively confined to the warmer parts 
of the eastern hemisphere. The most familiar 
species is the one-horned or Indian rhinoceros 
{Rhinoceros unicornis or indicus), which, like all 
the Asiatic species, has the skin thrown into very 
definite folds, corresponding to the regions of 
the body. The horn is black, and usually very 
thick. The upper lip is very large, and is employed 
by the animal somewhat as the elephant uses his 
trunk. Though possessed of great strength it is 
quiet and inoffensive unless provoked. It is now 
confined to the Assam plain. The Javanese 
rhinoceros {R, sondaicus) is distinguished from 
the Indian chiefly by its smaller size. It occurs 
in Burmah, the Malay Peninsula, Java, Sumatra, 
and Borneo. The Sumatran species (R. suma- 
trensis), the smallest living one, is found in 
Sumatra and the Malay Peninsula. It has two 
horns, the first being the longer and sharper. 
The typical African rhinoceros (R. bicomis), once 
abundant throughout South Africa, is now extinct 
in Cape Colony and the Transv’^aal. It is still 
found in Kastern and Central Africa. Like the 
other African species, it possesses no skin-folds. 
The horns are of very characteristic conformation, 
the front horn being broad and raised, as on a 
base, sharp-pointed, and curved slightly back- 
wards, whilst the hinder horn is short and conical. 
This animal appears to be of ferocious disposition, 
is quick and active, and is greatly feared by the 
natives. The only other African species is the 
so-called white rhinoceros (R, simus), now prac- 
tically extinct. Fossil species are numerous, and 
range from the Miocene downwards. R, ticho- 
rhinus, the ‘ woolly rhinoceros ’, formerly in- 
habited England and ranged over the greater 
part of Europe. Extinct related genera date 
back to the Upper Eocene. 

Rhizoctonia, a genus of parasitic Basidio- 
myeetous Fungi, producing their basidia in 
irregular layers on the surface of the host. 
Rh, solani and Rh, violacea cause two forms 
of ‘ scab ’ on potatoes. Several others form 
the mycorhiza (q.v.) on orchid roots. 

Rhi^zoid, in botany, a hair- or thread-like 
structure which acts as a simple form of root 
in plants (Thallophytcs, Mosses, Vern-pTothalU) 
which do not possess genuine roots, 

Rhi'zome, in botany, a subterranean stem, 
usually more or less horizontal, outwardly often 
resembling a root, but always bearing leaves or 
scales. 

Rhizop'oda, the lowest class of the Protozoa, 
comprehending animals which are destitute of a 
mouth, are uninucleate or multinucleate, and 
possess the power of protruding pseudopodia. 
They are all minute or microscopic animals, 
the largest being only one-fiftieth of an inch in 
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diameter. Structurally the rhizopods consist of 
a mass of protoplasm, and are devoid of special 
organs. The characteristic from which they 
have their name is their capability of protrud- 
ing processes (pseudopodia) from any part of 
their substance, sometimes as filaments or 
threads and sometimes finger-shaped, and re- 
tracting them at pleasure. Some are invested 
with a horny or siliceous shell of simple nature. 
See Protozoa, 

Rhode Island, a maritime state in the New 
England division of the United States, and the 
smallest state in the Union. Physiography , — 
The most striking physical feature is Narra- 
gansett Bay and its ofishoots, which are drowned 
river valleys. Within the bay are numerous 
islands, including Rhode Island, from which 
the state derives its name. Rivers are short 
and swift, and, although of little volume, they 
are harnessed for hydro-electric power. The 
state is covered with rounded hills of low ele- 
vation, but is nowhere mountainous. Climatic 
conditions are good, and there arc no great 
extremes of heat or cold. T(nms, — ^There are 
thirty-nine cities and towns. Providence (pop. 
1920, 237,595) is the state capital; other cities 
are: Pawtucket (64,250), Woonsocket (43,500), 
Newport (30,260), Cranston (29,400), Central 
Falls (24,180), and East Providence (21,800). 
Social Conditions, — Of a population of 604,000, 
over 594,400 are white, and of that number 
25,780 are English, 5700 Scots, 22,000 Irish, 
about 36,000 Canadian, 32,000 Italian, and 
8200 German. Roman Catholics predominate, 
with Baptists, Protestant Episcopalians, and Con- 
gregationalists next. Production, — Rhode Island 
is a manufacturing state, producing textiles and 
rubber, and elastic goods. It ranks fifth in the 
United States for cottons, third for woollens, 
and sixth for silks. Graphite, lime, and stone 
are worked. There is some farming. Educa- 
tion, — Education is compulsory between five 
and fifteen years of age. There is a State Col- 
lege of Education. The Brown University at 
Providence is sectarian (Baptist). A College 
of Agriculture and Mechanic Arts is also main- 
tained by the State. Area, dbc, — The state area 
is 1248 sq. miles, 180 sq. miles being water. 
The population (1920) was 604,897, 10,036 being 
negro. There are five counties (Washington, 
Newport, Kent, Providence, and Bristol). 
Government, — ^There is a Governor, who exerts 
executive power. The General Assembly com- 
prises a Senate (39 members) and a House of 
Representatives (100 members). 2 Senators 
and 3 Representatives are sent to Congress. 

History, — Rhode Island State was settled by 
political refugees from Massachusetts (1636), 
and the colony was chartered by Charles II 
(1663) as ^ Rhode Island and Providence Plan- 


tations The colony played an important part 
in the War of Independence, and was one of 
the original thirteen states of the Union, accept- 
ing the Federal Constitution on 29th May, 1790. 
28,800 men were provided by Rhode Island 
State for service during the European War, 
and over £40,000,000 were subscribed towards 
American war loans. 

Bibliography: H. M. Chapin, Bibliography of 
Rhode Island and Documentary History of Rhode 
Island*, Charles CarreWy Public Education in Rhode 
Island; T. W. Bicknell (editor). History of the 
State of Rhode Island and Providence Plantations, 

Rhodes (rodz), Cecil John, British imperial 
statesman, born 1853, died 1902. He was the son 
of a clergyman who held the living of Bishop 
Stortford, Herts. In 1871 diamonds were dis- 
covered at Kimberley, and, with his brother, 
Cecil Rhodes went to the ‘ diggings ’, where, 
towards the close of the year, he made a large 
fortune, being then eighteen years of age. In 

1880 he was associated with Rothschild in the 
flotation of De Beers Mining Company, and in 

1881 he entered the Cape Assembly, champion- 
ing the proposal for an autonomous state under 
the imperial flag, which should be the nucleus 
of an ever-spreading British hegemony in Africa, 
as opposed to the Boer ideal of federation as an 
independent state. A British colony and pro- 
tectorate over Bechuanaland was established in 
1885, mainly through the efforts of Rhodes. 
On the establishment of the British South 
Africa (‘ The Chartered ’) Company he became 
a director (1889), and was Cape Prime Minister 
from 1890 until the Jameson Raid (1896), 
when he was censured by the Assembly and 
resigned. He quelled the Matabcle rising 
of 1896, and after being shut up in Kimberley 
during the siege (1899“190()), his health again 
broke down, and he died at Muizeiiberg, near 
Cape Town, on 26th March, 1902, and was 
buried at his special request among the Matoppo 
Hills. The work of Cecil Rhodes as an ‘ empire 
builder ’ has been carried on to the present day 
by the foundation of 175 scholarships value £300 
each, tenable at Oxford University by young 
colonials, and the whole of his fortune of 
£6,000,000 has been devoted by his orders 
to the furtherance of the ambitions which 
he cherished and fought for throughout his 
brilliant career. 

Rhodes, an island in the ^gean Sea, oiT the 
south-west coast of Asia Minor, separated from 
it by a channel 10 miles broad; area, 560 sq. 
miles. It is traversed by a mountain range, the 
highest point of which is 4786 feet. Great part 
of the island is occupied by hills, which are 
covered with woods of ancient pines. Grain, 
grapes, figs, pomegranates, oranges, &c., are 
produced. Pop. 31,000. 



RHODES 


RHODESIA 


397 


Rhodes was a celebrated island in antiquity. 
It was settled by Borians from Greece, and the 
Rhodians soon became an important maritime 
people, and for several centuries the island was 
a great seat of literature, art, and commerce. 
In A.D. 44 it was made part of the Roman 
province of Asia. It is famous for its prolonged 
defence by the Knights of St. John from 1309 
till 1522, when they were forced to abandon 
the island to the Turks. Rhodes was occupied 
by Italy in 1912, and was ceded to that country 
by the Treaty of S6vres. 

Rhodes, the capital of the Island of Rhodes, 
stands at the north-eastern extremity of the 
island, rising from the sea in the form of an 
amphitheatre, with fortfications mainly the work 
of the Knights of St. John. There are few 
remains of the ancient city, which was founded by 
the Dorians in 408 b.c., one of the most splendid 
of ancient Greek cities. The celebrated Colossus 
of Rhodes stood for fifty-six years, and was 
prostrated by an earthquake in 224 b.c. (see 
Colossus), Pop. 10,000. 

Rhodesia, a British possession in Africa, 
deriving its name from Cecil Rhodes (q.v.). 
It extends northwards between the Transvaal 
and Tanganyika Territory, and is divided into 
the two provinces of Northern and Southern 
Rhodesia respectively. 

Physiography , — Rhodesia forms a high plateau 
lying between 3500 and 5000 feet above sea- 
level, but much lower in the river valleys. In 
Southern Rhodesia some 100,000 sq. miles of 
territory lie over 3000 feet altitude, and 2600 
sq. miles are above the 4000-feet contour line. 
There ^re three distinct Rhodesian zones: (1) 
bush and scrub country; (2) broken ranges of 
low hills and isolated wooded kopjes; (3) wide, 
grassy, treeless plains. Physically, Northern 
Rhodesia forms a part of Central Africa, and the 
southern province is part of South Africa, so that 
the latter is a white man’s country and Northern 
Rhodesia is not, and it is necessary, therefore, to 
treat the provinces separately as far as possible. 

Northern Rhodesia , — ^This province lies north 
of the Zambezi, and south of Tanganyika and 
the Belgian Congo. Area, 290,000 sq. miles; 
pop. about 932,000. There are 3500 Europeans 
located mainly at Fort Jameson and along the 
railway to Victoria Falls. There are ten magis- 
terial districts policed by a native force under 
European officers and non-commissioned officers. 
The trunk line of the Rhodesian Railway system 
enters the province at Livingstone, and runs 
northwards to the Congo frontier. The telegraph 
system is connected with the railway, Living- 
stone is the capital; other stations are Abcrcorn, 
Fort Rosebery, Ndola, Broken Hill, and Lcalui. 
The chief rivers are the Zambezi, Kafue, and 
Chambezi, all more or less navigable. Lake 


Bangweulu and part of Lakes Tanganyika and 
Mweru are within the province. Cotton, maize, 
tobacco, cereals, rubber, and fruits are produced; 
gold, lead, zinc, and copper are worked, and 
coal has been found. Northern Rhodesia belongs 
mainly to the Zambezi basin, and is a suitable 
farming country, but some 60,000,000 acres are 
dominated by the tse-tse fly (causing sleeping 
sickness), and malaria and blaekwater are fairly 
prevalent. October to March or Aj^ril is the wet 
season. There is plenty of big game. 

Southern Rhodesia , — This province lies north 
of the Limpopo and south of the Zambezi, and 
is crossed from south-east to north-west by the 
Matoppo Hills. Area, 149,000 sq. miles; pop. 
(native), 770,000; (European), 33,500. Salisbury 
is the capital; Bulawayo, Umtali, Victoria, 
Gwelo, Enkeldoorm, Hartley, Melsetter, Gwanda, 
Tatooma, and Illukwe are other towns. The 
Rhodesian Railway system begins at Vryburg 
(Bechuanaland) and runs along the western 
edge of the Limpopo Valley to Bulawayo, at 
which the line bifurcates, one fork traversing 
the western regions to Malindi, the Wankic coal- 
fields, and Livingstone (Northern Rhodesia), and 
the other running north-east to Gwelo (branches 
to Sclukwe and Victoria), Salisbury (branches to 
Ayrshire, &c.), and Beira in Portuguese East 
Africa. The principal rivers are the Zambezi and 
Limpopo. Climatically, Southern Rhodesia is 
healthy except in some low-lying valleys, where 
7,000,000 acres are dominated by the tse-tse 
fly. Winter lasts from April to September, when 
the nights arc frosty and ice may form occa- 
sionally, but in the highlands the winter is 
decidedly invigorating. In summer (October to 
March) the heat is never oppressive, and a cool 
evening usually follows a hot day. The wet 
season proper lasts from December till March, 
but some rain falls in winter. (Climatic condi- 
tions are, of course, variable, particularly so in 
Southern Rhodesia, which is half the size of 
Europe. The province is eminently suitable for 
agricultural and grazing purposes. Nearly all 
fruit-trees thrive, and oranges are rapidly be- 
coming a valuable source of wealth. They are 
exported mainly to the United Kingdom. Cattle, 
sheep, and goats are bred. Rhodesia is the world’s 
greatest producer of asbestos after Canada, the 
principal fields (1922) being at Mashaba and 
Shabani, on the Sabi River. Gold, copper, tin, 
lead, antimony, and coal are extensively found 
and worked. 

History, — The name Rhodesia was officially 
adopted in 1895. The modern history of Rhodesia 
begins with Chaka,the King of the Zulus, who con- 
demned Mosilikatse, the Matabele chief, to death 
in 1817; Mosilikatse fled to the Transvaal, where 
he was unsuccessfully attacked by Dingaan, 
Chaka’s successor, and eventually fled beyond the 
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Limpopo. Lo Bengula succeeded Mosilikats^, 
his father. The Transvaal Boers were preparing 
to trek northwards to occupy Lo Bengula’s terri- 
tory beyond the Limpopo, when, in 1889, a 
charter was granted to the British South Africa 
Company, and a year later a force occupied 
Fort Salisbury in their name. The Matabele rose 
in rebellion in 1893; after two pitched battles 


with the Chartered Company’s forces, Bulawayo 
was taken. On the death of Lo Bengula the 
following year, the country became pacified. 

Rhodesia, as thus occupied, consisted of Mata- 
beleland in the south, with Buluwayo as capital, 
and Mashonaland in the north, with Salisbury 
as capital. Two more provinces were added, viz. 
North-Western Rhodesia, with Kalomo as capital, 
and North-Eastern Rhodesia, bordering Nyasa- 
land, with Fort Jameson as capital. In 1911 
these two northern provinces were united, and 
the capital moved to Livingstone, just north of 
the Victoria Falls. The Barotse Valley, an im- 
mense plain, is occupied by the Barotse nation, 


who originally came from Matabeleland, but were 
conquered in 1840 by the Makololo, a Basuto 
tribe, led by Sebetuana, one of Chaka’s indunas. 
In 1864 the Barotse revolted under King Sepo- 
popa, and the Makololo were exterminated. 
Sepopopa’s nephew, Lewanika, consolidated his 
power in 1885, and by the Anglo-Portuguese 
treaty of 1891 came under British rule. The 
capital of the kingdom is Lealui. 

Barotseland is a native state or reserve, 
and no Europeans or others, excepting 
the officials of the Chartered Company 
and such missionaries and traders as are 
approved by the chief, may settle there. 

During the European War the Caprivi 
(German South-West Africa) concession 
was occupied by Rhodesian forces, and 
now forms the ‘corridor ’between Southern 
Rhodesia and South-West Africa. The 
frontier of German East Africa (now 
Tanganyika Territory) marched with that 
of Northern Rhodesia between Lake 
Tanganyika and the head of Lake Nyasa, 
by which opening the Germans entered 
the country, which was held against them 
by Rhodesian volunteers, assisted by 
troops from tfie Belgian Congo, the British 
South Africa Police, and a Matabele con- 
tingent. Rhodesian battalions supported 
General Northey’s offensive, and subse- 
quently served in the South-West and 
East African campaigns. On 2nd Nov., 
1918, von Lettow-Vorbeck and the ex- 
hausted remnants of the flying German 
Field Force entered Rhodesia, and sur- 
rendered to the magistrate at Kasama 
on 14th Nov. 

Government , — Rhodesia is administered 
by the British South Africa Company. In 
Southern Rhodesia there is an Adminis- 
trator appointed by the Company, and 
assisted by an Executive Council of not 
less than 3 members. Ordinances may be 
passed by a Legislative Council comprising 
the Administrator and 18 members (12 
elected and 6 nominated); a Resident 
Commissioner is appointed by the Secretary of 
State. He has a seat in both Councils, but 
may not vote. Northern Rhodesia is admin- 
istered by an Administrator appointed by the 
Company, and assisted by an Advisory Council 
of 5 members chosen by white settlers. Im- 
perial interests are represented by a Resident 
Commissioner. One Commissioner may hold 
commissionerships for both divisions. During 
1922 agitation was revived for the setting up 
of a suitable elective form of government. 
See South Africa^ Union of; Rhodes , &c. 

Bibliography: A. R. Hope Moncrieff, New 
World of To-Day^ vol. v, Africa (economic data 
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Rho'dlum (chemical symbol, Rh; atomic 
weight, 102’9), an element discovered by Wol- 
laston in 1804, and ealled rhodium on account 
of the bright- rose colour of the solutions of its 
salts. Rhodium belongs to the platinum group 
of metals, and occurs along with platinum and 
iridium in platinum ores. The metal is silvery- 
white in colour, has the ductility of silver, 
and resembles aluminium in general appearance. 
When pure it is not attacked by mineral acids, 
but if mixed with platinum or other metals it 
becomes soluble in aqua regia. If heated in 
air for a considerable time, it is converted into 
the oxide RhO, and if heated in an atmosphere 
of chlorine, it is transformed into a dark-red 
solid, rhodium trichloride (RhClj). The metal 
is used for making crucibles and electric 
pyrometers. 

Rhododen'dron, a genus of evergreen shrubs 
with alternate, entire leaves, and ornamental 
flowers disposed in corymbs, belonging to the 
Ericaceai (heaths), and chiefly inhabiting moun- 
tainous regions in Europe, America, and Asia. 
The colours of the flowers range through rose, 
pink, lilac, scarlet, purple, red, and white. R. 
chamweistus, R, ferrugineum^ and R, hirsutum 
grow on the Alps. The chief cultivated species 
are: R. maximum and R, catawbiense, from 
North America; JB. ponticum^ from Asia Minor; 
R, dahuricum, from Siberia; R, racemosum and 
R, Fortunei, from China; R, campanulaium^ 
from the Himalaya; R, caucasicumy from 
Caucasia; and their hybrids. 

Rho'donite, a mineral manganese silicate, one 
of the pyroxenes, of a rose-red colour, and used, 
when massive, as an ornamental stone. 

Rhodope (ro'do-pe), the ancient name of a 
range of mountains belonging to the Balkan 
system, partly in and partly south of Eastern 
Roumelia; culminating point. Muss Allah (9615 
feet altitude). 

Rhodophycece. See Red Algce. 

Rhondda, an urban district of Glamorgan- 
shire, South Wales, in the valley of the Rhondda 
River, a tributary of the Taff; served by the 
Taff Vale and Great Western Railways. It is 
a great coal-mining centre. Pop. (1921), 162,729. 

Rhone (r5n; Lat. Rhoddnus), a river which 
rises in Switzerland, in the east of the canton of 
Valais, taking its origin in the Rhone Glacier, 
5581 feet above the sea-level. It passes through 
the Lake of Geneva, and enters France, flowing 
first southwards and then westwards to the city 


of Lyons, where it turns almost due south, and 
so continues till (after passing Avignon and 
Arles) it falls into the Gulf of Lyons by the 
extensive delta of La Camargue. Its principal 
afliuent is the Sa6ne, which enters it at the city 
of Lyons; other tributaries are the Isere, Durance, 
Arve, and Dr6me. Its whole course is about 500 
miles; its drainage area is 38,000 miles; and it 
is navigable upstream as far as Lyons. By 
means of a scries of magnificent canals the 
navigation of the Rhone has been continued, 
without interruption, to the Rhine (through 
the Sa6ne), Seine, and Loire, and to the Meuse 
and the Belgian system. 

Rh6ne, a department of France, forming part 
of the pre-R evolutionary provinces of Lyonnais 
and Bcaujolais, in the basin of the Rli6ne, to 
which it sends its waters by the Sa6ne (with 
the Azergues) and the Gier; area, 1104 sq, 
miles. The wealth of the department is derived 
from its manufactures, the chief of which is 
silk, others being cottons and woollens, linens, 
machinery, and metal goods. The city of Lyons - 
is the capital. Pop. (1921), 956,566 (or 866*5 > 

per square mile). 1 

Rhubarb (Rheum), a genus of plants belong- j 
ing to the nat. ord. Polygonaceap. The species ^ 
of this genus are large-leaved herbaeeous plants, 
natives of a considerable portion of Central Asia, 
with strong branching, almost fleshy roots, and 
erect branching stems 6 to 8 feet high. They 
usually possess more or less purgative and 
astringent properties. The principal kinds of 
medicinal rhubarb have received such names 
as Russian or Turkey, East Indian, Himalayan, 
Chinese, and English, according to their source 
or the route by which they have reached Europe. 

At present most of the Asiatic rhubarb comes 
from China, the plant yielding it being mostly 
R. ojfidndle, English rhubarb is derived from 
R, Rhaponticum, which has long been cultivated 
for medicinal purposes in some parts of England 
as well as on the European continent. The leaf- 
stalks of this species, as well as of R, unduldtum 
and others, are now largely used for tarts, 
puddings, jam, &c., and the juice is made into 
a kind of wine. 

Rhyl (ril), an urban district and watering- 
place of Flintshire, North Wales, near the 
mouth of the Clwyd; served by the London 
& North-Western Railway. There is a fine 
sandy beach, a pier, and winter-gardens. Pop. 
(1921), 13,000. 

Rhyme, Rhime, or Rime, in poetry, the 
correspondence of sounds in the terminating 
words or syllables of verses. The vowel and the 
final articulations or consonants should be the 
same in sound. The initial consonants ought to 
be different. In languages which have not a 
great variety of shades between the sounds of 
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a, e, i, o, u (pronounced as in Italian) writers 
adhere strictly to this rule; that is to say, the 
corresponding syllables have exactly the same 
vowel sound. English writers have allowed 
themselves certain licences, and we find in the 
best English poets rhymes which strike an 
accurate ear as incorrect. In some instances, such 
as sky and liberty, hand and command, gone and 
aUme, the correspondence in the letters makes 
what might be called a rhyme to the eye, which 
supplies, in some measure, the want of corre- 
spondence in sound. In other instances, however, 
this is not the case, as in revenge and change, 
remote and thought. Such rhymes may be tolerated 
if they only occur at rare intervals, but they must 
certainly be regarded as blemishes, and are care- 
fully avoided by all who wish to write har- 
moniously. If the rhyme is only in the last 
syllables, as in forgave and behave, it is called 
a masculine rhyme; if in the two last syllables, 
as bitter and glitter, it is called a feminine or 
double rhyme. Sometimes the last three syllables 
rhyme, as callosity and reciprocity, or the Italian 
diacine and duracine, or tavola and favola. This 
is called a triple rhyme, in Italian verso sdrucciolo. 
This last sort of rhyme is principally used in 
pieces of a comic or conversational character. 
Rhymes which extend to more than three syl- 
lables are almost confined to the Arabians and 
Persians in their short odes (gazelles), in which 
the same rhyme, carried through the whole poem, 
extends sometimes to four and more syllables. 
Some languages incline more to the masculine 
rhyme, as English, on account of its super- 
abundance of monosyllables; others, as Spanish 
and Italian, more to the feminine; German and 
French possess an almost equal store of both. 
The feminine rhymes in French all contain an e 
mute in the last syllable, and from the beginning 
of the sixteenth century it has been the almost 
uniform practice among French poets in dramatic, 
heroic, elegiac, satirical, and other forms of 
poetry to make couplets of masculine rhymes 
alternate with others of feminine rhymes. 

The modern use of rhyme was not known to 
the ancient Greeks and Romans. We meet, 
indeed, with some rhymed verses in Ovid, in 
which the rhyme was evidently intentional; but 
these examples are rare. It has been used, on 
the other hand, from time immemorial among 
the Chinese, Hindus, Arabs, and other Oriental 
nations. Rhyme began to be developed among 
Western nations in the Latin poetry of the 
Christian Church. It was employed as early as 
the fourth century, and in subsequent centuries 
it became so prevalent that carmen rhythmicum 
acquired the sense of ‘ rhymed poem % and rhyth- 
mus came to be used for ‘rhyme’. The most 
ancient relics of Teutonic and Scandinavian poetry 
are not in rhyme, but are distinguished by allitera- 


tion. The earliest use of rhyme in a Teutonic 
dialect is in Otfried’s Evangely, written in 
Frankish, in the latter half of the ninth century. 
The oldest forms of rhymed verse are the couplet 
and the continuation of one and the same rhyme 
through a whole piece. Sometimes rhymes occur 
at the middle and end of a verse. Such verses 
are called leonine. The Troubadours first at- 
tempted a variety of artificial combinations of 
rhyme in the sonnet, canzone, &c., and the 
Spaniards and Italians, with their musical lan- 
guages and delicacy of ear, perfected the forms 
of involved rhyme. The Italians, however, at a 
later period, carried the artificial intricacies of 
rhyme to great excess. 

Rhymer, Thomas, of Erceldoune, or Earlston, 
in Berwickshire, otherwise called Thomas the 
Rhymer, was a half-legendary Scottish poet or 
romancer of the thirteenth century. He is men- 
tioned by Barbour, Blind Harry, and Wyntoun, 
was credited with prophetical powers, and his 
Prophecies, a collection of oracular rhymes, were 
long popular in Scottish folk-lore. The old 
metrical romance of Sir Tristram is doubtfully 
ascribed to him. 

Rhymney (rim'ni), a town of Monmouthshire, 
England, on the River Rhymney (which enters 
the Severn); served by the Great Western and 
Rhymney Railways. There are large iron- and 
steel-works, including blast-furnaces and rolling- 
mills. Pop. (1921), 11,090. 

Rhynchonella (rin-ko-nella), a genus of lamp- 
shells (Brachiopoda). Over 400 fossil species are 
numbered from the Ordovician upward, but only 
four living species are known, inhabiting the 
deeper parts of the oceanic areas. 

I^ynia, a very remarkable genus of extinct 
Pteridophytes, recently discovered in the Car- 
boniferous or Devonian chert of Rhynie, in 
Aberdeenshire, not unlike Psilotum (see Psilo- 
tales), but of even simpler structure. These plants 
render the gap between Bryophytes and Pterido- 
phytes somewhat less formidable than it had 
appeared previous to their discovery. 

Rhyolite, a rock occurring in dykes or as lava- 
flows, named from its frequently exhibiting a 
fluidal or banded structure, owing to its viscous 
nature when in a molten state (Gr. rheein, to 
flow). Its composition is the same as that 
of granite, and the high percentages of silica 
(about 72) and of potassium and sodium allow 
the mass to retain a considerable amount of 
glass on cooling. Rhyolites were formerly called 
quartz-trachytes. 

Rhythm is identified by poets and philosophers 
with the whole life of man and with the universe 
in which he finds himself; but as a practical 
factor of daily existence it must be limited in 
definition to the realm of sound, in which it 
acts as a controlling agent. This it does by 
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regulating the recurrence of the systems of 
accents which for^Ei so essential a part of all 
sound-making, whether in speech or music; and 
its effect is not less felt even in the case of a 
book which is read silently. The ‘ inner ear ’ of 
the reader is still either acutely conscious or 
sub-consciously aware of the rhythmic scheme 
as the eye reads on, and, when this perception 
is sufficiently cultivated, can as quickly resent 
any clumsy departure from the accepted laws 
as it can enjoy the inspired observance of them. 
In the realm of language the rhythmic scheme 
of prose is of a very subtle kind, and does not 
readily submit to classification. Nevertheless, its 
effects are easily to be discerned, and according 
as it is present or absent the prose is felt to be 
good or bad. In the musical world the com- 
positions of the contrapuntal-choral era are 
analogous to prose so far as rhythmic structure is 
concerned. All music of a meditative cast from 
any period, and the great bulk of all modern 
music, is also of the prose category. Indeed it is 
just this subtlety of rhythmic structure which 
so frequently stands in the way of the more 
immediate acceptance of important new works. 
The rhythmic schemes of poetry and of simple 
folk music, and music founded on the dance, may 
be regarded as alike in the comparative obvious- 
ness of their structure, and also in the innumer- 
able variations from the standard schemes which 
have been devised. These variations from normal 
rhythm, of which music is specially full, are not 
only useful in avoiding monotony, but are in 
themselves a source of artistic pleasure of the 
highest kind. For a very full discussion of rhythm 
in its musical relation, see Prout’s Mtisical Fornix 
published by Novello. 

Rhyti'na, a genus of sirenian mammals, closely 
allied to the manatee and dugong, which became 
extinct before the eighteenth century closed. 
The only species of Rhytina {Rhytina stelleri) 
was discovered in 1741 by the Russian naturalist 
Steller on an island in Behring Straits. The 
animals were fish-like in shape, and of great size 
— specimens measuring 25 feet in length and 20 
feet in greatest circumference. 

Rhytisma, a genus of Ascomycetous Fungi, 
group Discomycetes. Rh, acerinum is a common 
parasite on the sycamore, causing the large 
black patches which disfigure the foliage of that 
tree in most parts of Britain. 

Rib, the name given to the curved bones 
which in man and the other vertebrates spring 
from either side of the spine or vertebral column, 
and which may or may not be joined to a sternum 
or breast-bone in front. The ribs ordinarily agree 
in number with the vertebrae of the back or dorsal 
region. Thus in man twelve dorsal vertebrae and 
twelve pairs of ribs exist. The true or sternal 
ribs are the first seven, which are articulated at 
YOh. IX. 


one extremity to the spine, and at the other to 
the sternum by means of cartilages. The /(Use 
or short ribs are the remaining five; the upper- 
most three being united by their cartilages to 
the cartilage of the last true rib. The others are 
free at their sternal extremity, and hence have 
been called ‘ floating ribs ’. Ribs are wanting 
in such lower fishes as lampreys, lancclets, &c., 
and in amphibians such as frogs and toads. The 
number of these bones may be very great in 
certain species, and they are occasionally de- 
veloped in the cervical and pelvic regions in 
reptiles and birds respectively. 

Ribble, a river of Yorkshire and Lancashire, 
rises at Whernside Mountain, and flows generally 
south and south-west till it expands below 
Preston into an estuary of the Irish Sea; length, 
75 miles. 

Ribbon, a narrow web, generally of silk, 
either natural or artificial, used for tying and 
ornamental purposes. Ribbon-weaving is a 
special branch of the textile industries. In 
modern looms as many as forty ribbons are 
simultaneously woven in one machine. Ribbon- 
weaving was established near St. Etienne, in 
France, in the eleventh century. In England 
Coventry is an important seat of this industry, 
which is also carried on at Norwich and Leicester, 
Mixed fabrics of silk and cotton are now largely 
employed. 

Ribbon-fishes, the name of certain deep-sea 
teleostean fishes met with in all parts of the 
ocean, generally found floating dead on the 
surface, or thrown ashore by the waves. They 
make up a special family (Trachyptcridae). The 
body is like a band, and may be as much as 
20 feet long, 10 to 12 inches broad, and 1 to 
2 inches thick. These fishes are generally silvery 
in colour. The fin rays in young ribbon-fishes 
are extraordinarily developed, some of them 
being several times longer than the body. The 
deal-fish {Trachyptems arefirus) is often met 
with in the North Atlantic, and is sometimes 
found after gales on the Scottish coasts. It 
may be 8 feet or more long. See Deal-fishi 
Oar-fish, 

Ribbon -grass, or Canary- grass, a garden 
variety, striped with green and white, of Phalaris 
arundinacea, a grass which is found in its wild 
state by the sides of rivers. 

Ribbonmen, the members of a secret society 
organized among the Roman Catholics in Ireland 
about the beginning of the nineteenth century 
in opposition to that of the Orangemen. It 
originated in Armagh, and spread thence to 
Down, Antrim, Tyrone, and Fermanagh. The 
organization of the society was similar to that 
of the Orangemen, but by no means so com- 
plete. The membership from the first was 
drawn almost exclusively from the lowest classes 
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of the population. The ‘Molly Maguires ‘ 
(q.v.) were a branch of the Ribbonmen. 

Ribes, a genus of plants of the nat. ord. 
Grossulariaceae, comprehending the gooseberry 
and the currants. A species with scarlet flowers 
(R, sanguineum), and a variety of this with 
white flowers, are much cultivated as orna- 
mental shrubs. 

Ribot, Th^odule Armand, French psychologist, 
born in 1839, died in 1910. He devoted his atten- 
tion to experimental and physiological psy- 
chology, especially at the clinics of lunatic 
asylums. In 1888 he was appointed to the chair 
of experimental psychology in the Colle^ge de 
France. He founded the Revue Philosophique 
in 1876, and did valuable and important work 
in the field of psychopatholog3^ 

Ricar'do, David, British political economist, 
of .Jewish descent, born in London in 1772, 
died in 1823. He published an Essay on RenU 
and his name is usually associated with a cer- 
tain distinctive view on this subject. But his 
most important work is his Treatise on Political 
Economy and Taxation, which appeared in 1817. 
He belongs essentially to the school of Adam 
Smith. — Cf. J. H. Hollander, David Ricardo, 
Riccia, a large genus of Liverworts, repre- 
senting the simplest type of the family Mar- 
chantiales. The species are small plants growing 
on s mud or floating on stagnant water. 

Rice {Orijza saliva), a cereal plant, nat. ord. 
Graminaceic or Grasses. This important food- 



plant was known in the East long before it was 
introduced into Egypt and Greece. It is now 
cultivated extensively in the low grounds of the 
tropical and sub-tropical parts of South-Eastern 


Asia, Egypt, Japan, part of the United States, 
and in several districts of Southern Europe. The 
culm of the rice is from 1 to 6 feet high, annual, 
erect, simple, round, and jointed; the leaves are 
large, firm, and pointed, arising from very long, 
cylindrical, and finely striated sheaths; the 
flowers are disposed in a panicle somewhat 
resembling that of the oat; the seeds are white 
and oblong, but vary in size and form in the 
numerous varieties. In the cultivation of this 
plant a high summer temperature is required, 
combined with abundance of water. Thus the 
seaboard areas and 
river deltas which are 
subject to inundation 
give the best condi- 
tions, otherwise irriga- 
tion is necessary. In 
Egypt rice is sown 
whilst the waters of 
the Nile cover the land, 
and the plant grows 
luxuriantly in the rich 
alluvial deposit left by 
the receding flood. 

The Chinese obtain 
two crops a year from 
the same ground, and 
cultivate it annually on 
the same soil, and with- 
out any other nmnurc 
than the mud deposited 
by the water of the 
river used in overflow- 
ing it. The young plants 
are transplanted into ploughed furrows, and water 
is brought over them and kept on till the plants 
begin to ripen. The first crop is cut in May, 
and a second is immediately prepared for by burn- 
ing the stubble; this second crop becomes ripe 
in October or November. In India two harvests 
are obtained in the year, especially in Bengal, 
and frequently two crops are taken from the 
same field. In Japan, Ceylon, and Java rice is 
cultivated much in the same manner. Mountain 
rice is a hardy variety which thrives on dry soil; 
and in India it is cultivated at an altitude of 
8000 feet. Rice can be profitably cultivated only 
in warm countries, but has for some time past 
been grown in South Germany and Italy. In 
the United States it is grown chiefly in the 
swampy districts of South Carolina, Georgia, 
and Louisiana. In the husk rice is known by 
the name of ‘ paddy ’ (i.e. Padi), Rice is more 
largely consumed by the inhabitants of the 
world than any other grain (except perhaps 
millet); but the percentage of nitrogenous or 
flesh-forming matter in it is only 7. The Euro- 
pean supply of rice comes from India (and 
especially from Burmah), Siam, French Jndo- 



Loncitudinal Section of 
Unhusked Rice Grain 


p, Palea. s, Scutcllum 
Y, Embryo. L, Empty glumes. 
T, Testa. F, Flowering glume. 
E, Endosperm. 
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China, Java, and Japan principally. The fer- 
mented liquors r»ade from rice include saki in 
Japan and arack in the East Indies. Rice starch 
is now extensively manufactured, and the straw 
is made by the Japanese into straw-plait. 

Rice-bird, a name given to two distinct birds. 
The first, also known by the name ‘ bob-o’-link % 
is Dolichonyx otipdvorus^ a bird of the bunting 
family, which migrates over North America from 
Labrador to Mexico, appearing in Massachusetts 
about the beginning of May. Its fiesh is similar 
in flavour to that of the ortolan. The other 
rice-bird is Munia oryziv6ra, also known as the 
Java sparrow and paddy bird. It belongs to the 
true finches, a group nearly allied to the buntings. 
It possesses a largely-developed bill; the head 
and tail are black, the belly rosy, the cheeks of 
the male white, and the legs flesh-coloured. It 
is dreaded in Southern Asia on account of the 
ravages it commits in the rice-fields. It is 
frequently brought to Europe, and is found in 
aviaries. 

Richard I, King of England, surnamed Cceur 
de Lion, third son of Henry II by Eleanor of 
Aquitaine, born at Oxford in 1157, died in 1199. 
On Henry’s death at Chinon, Richard sailed to 
England, and was crowned at Westminster (Sept., 
1189). The principal events of his reign are con- 
nected with the third Crusade, in which he took 
part, uniting his forces with those of Philip of 
France. In the course of this Crusade he married 
in Cyprus the Princess Berengaria of Navarre. 
Richard left Palestine in 1192 and sailed for the 
Adriatic, but was wrecked near Aquileia. On 
his way home through Germany he was seized 
by the lluke of Austria, whom he had offended 
in Palestine, and was given up a prisoner to the 
Emperor Henry VI. During his captivity his 
brother .John headed an insurrection, which was 
suppressed by Richard when he returned to 
England in 1194. Richard then passed over to 
Normandy, and spent the rest of his life there in 
warfare of no decisive character. He died of a 
wound received whilst besieging the castle of 
ChMus. Richard was utterly neglectful of his 
duties as a king, and owes his fame chiefly to his 
personal bravery. 

Richard II, King of England, son of Edward 
the Black Prince, and grandson of Edward III, 
was born at Bordeaux in 1367, died in 1400. 
He succeeded Edward III in 1377. In 1381 took 
place the insurrection headed by Wat Tyler, in 
the suppression of which the boy-king showed 
considerable capacity and boldness, but his after 
life did not correspond with this early promise. 
In his sixteenth year (1382) he married Anne, 
daughter of the Emperor Charles IV. Wars with 
France and Scotland, and the ambitious intrigues 
of the Duke of Lancaster, one of his uncles, 
followed. The proper government of the kingdom 
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was interfered with by contests for power between 
the king with his favourites, and his uncle, the 
Duke of Gloucester, backed by the Parliament. 
In 1380 the king dismissed Gloucester and his 
adherents from his council, and took the reins of 
government himself. In 1394 Anne of Bohemia 
died, and two years later Richard married Isabella 
of France. This union was strongly opposed by 
the Duke of Gloucester, who, in consequence, was 
suffocated in Calais, where he had been sent for 
safe custody. A quarrel having broken out be- 
tween Richard’s cousin, the Duke of Hereford, 
son of John of Gaunt, and the Duke of Norfolk, 
Richard banished them both. The next year, 
1399, the Duke of Lancaster died, and Richard 
confiscated his estates. This unjust act was the 
immediate cause of the king’s fall. During his 
absence in Ireland, Bolingbroke, as the Duke of 
Hereford was called, landed in Yorkshire with a 
small force, and the king on his return to Eng- 
land was solemnly deposed by Parliament, 30th 
Sept., 1 399, and the crown was awarded to Henry. 
Richard was imprisoned in the castle of Pomfret, 
where he is supposed to have been murdered. — 
Bibliography: Sir J. H. Ramsay, The Reigns 
of Edivard 11^ Edward III^ and Richard //; 
Sir C. W. C. Oman, Political Ilistory of England, 
Richard III, King of England, the last of the 
Plantagenet kings, born at Fotheringhay Castle 
in 1452, died in 1485. He was the youngest son 
of Richard, Duke of York, who was killed at 
Wakefield. On the accession of his brother, 
Edward IV, he was created Duke of Gloucester, 
and during the early part of Edward’s reign 
served him with great courage and fidelity. He 
married in 1473 Anne Neville, joint-heiress of the 
Earl of Warwick, whose other daughter was 
united to the Duke of Clarence, and quarrels 
arose between the two brothers over their wives’ 
inheritance. On the death of Edward in 1483 
the Duke of Gloucester was appointed protector 
of the kingdom; and he immediately caused 
his nephew, the young Edward V, to be declared 
king, and took an oath of fealty to him. But 
Richard soon began to pursue his own ambitious 
schemes. Earl Rivers, the queen’s brother, and 
Sir R. Grey, a son by her first husband, were 
arrested and beheaded at Pomfret, and Lord 
Hastings, who adhered to his young sovereign, 
was executed without trial in the Tower. It was 
now asserted that the king and his brother were 
illegitimate, and that Richard had a legal title 
to the crown. The Duke of Buckingham sup- 
ported Richard, and a body of peers and citizens 
having offered him the crown in the name of 
the nation he accepted it, and on 6th July, 1483, 
was crowned at Westminster. The deposed king 
and his brother were, according to general belief, 
smothered in the Tower of London by order of 
their uncle. (See Edward V,) Richard governed 
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with vigour and ability, but was not generally 
popular, and in 3485 Henry, Earl of Richmond, 
head of the House of Lancaster, landed with a 
small army at Milford Haven. Richard met him 
on 22nd Aug. with an army of 15,000 men at 
Bosworth, in Leicestershire. Richmond's force 
was smaller, but Lord Stanley and Sir William 
Stanley went over to him and enabled him to 
win a decisive victory. Richard wore his crown 
on the field, and fell fighting. His body was 
subjected to indignities and afterwards buried 
in Leicester. Richard possessed courage as well 
as capacity; but his conduct showed cruelty, 
dissimulation, treachery, and ambition. He has 
been represented as of small stature, deformed, 
and of a forbidding aspect; but his personal 
defects have probably been magnified. — Cf. 
James Gairdner, Life and Reign of Richard III. 

Richard, Earl of Cornwall and Emperor of 
Germany between 1256 and 1272, during the so- 
called interregnum, a son of King John of Eng- 
land, was born in 1209, died in 1272. In 1256 
he was chosen Emperor of Germany by a faction, 
and was crowned King of the Romans at Aix- 
la-Chapelle in 1257, but was unable to obtain 
general recognition. 

Richard of Cirencester, or Ricardus Gori- 
nensis, an early English chronicler, sometimes 
called the Monk of Westminster, born about 
1365, died 1400. He is the author of a Latin 
history of England to the year 1066. 

Richardson, Samuel, English novelist, was 
bom in 1689, and died in 1761. His father was 
a joiner who left London after the failure of 
Monmouth’s rebellion, in which he was sus- 
pected of having been implicated. Richardson 
was one of nine children, and was originally 
intended for the Church. His father, however, 
was not able to send him to a good school or 
to the university. The tradition that he was at 
Christ’s Hospital is unsupported by evidence. 
He remained in the country until he was about 
thirteen. Even at that age he preferred the 
society of women to that of boys, and com- 
posed love-letters for those of his lady friends 
who had no talent for that species of composi- 
tion. Before he was eleven years old he gave 
a taste of his qualities as a moralist by writing 
a letter to a widow nearly forty years his senior 
on the sin of talking scandal. In 1706, being 
unable to go to the university, he compromised 
with his love of books by binding himself appren- 
tice to a stationer. His career resembled that 
of the Industrious Apprentice, though he did 
not, as some biographies say, marry his master’s 
daughter according to programme; his wife was 
the daughter of another man of the same name. 
He worked as a compositor and corrector of the 
press, and set up business as a printer on his 
own account in 1719. He printed twenty-six 


volumes of the Journals of the House of Com- 
mons, as well as the Daily Journal and the 
Daily Gazetteer. He prospered exceedingly, and 
eventually became Master of the Stationers’ 
Company (1754) and Law Printer to the King 
(1760). 

During all his career as a printer he had done 
a certain amount of journey-work, such as 
making up indexes and writing dedications; 
he was fifty years old before he commenced 
novelist. In 1739 two booksellers, Rivington 
and Osborne, asked him to write a volume of 
letters which would serve rustic or uneducated 
readers as a complete guide to the art of letter- 
writing. Pamela, or Virtue Rewarded (1740) 
was the result, it being a story, in the form of 
a series of letters, intended “ to cultivate the 
principles of virtue and religion in the minds 
of the youth of both sexes ”. This it did by 
recounting the story of a servant-girl who 
turned her mistress’s son from a would-be 
seducer to a devoted husband by means of 
much patient perseverance. Crude as this 
story seems to sophisticated readers of modern 
novels, it exactly hit the taste of the period 
and achieved a great success. It was a storj^ of 
real life — of low life indeed it might be called 
— and so presented a wekiome contrast to the 
frothy and impossible romances which had been 
in vogue. Also, there could be no question at 
all about its absolute propriety. Pamela was 
the forerunner of a long series of novels and 
novelettes dealing with the virtues of the poor 
and the vices of the rich — a theme which drew 
from Lord Tollollcr the indignant protest that 

Hearts just as pure and fair 

May beat in Belgrave Square 

As m the lowly air 
Of Seven Dials. 

One of the immediate consequences of this 
novel was the publication of several skits upon 
it, by far the most illustrious being Fielding’s 
Joseph Andrews (1742), which was originally 
intended as a burlesque, but which became a 
novel of life and manners (see Fielding). Richard- 
son’s own sequel to Pamela was, like most 
sequels, of little merit. 

His second novel, Clarissa, or the History of a 
Young Lady, was published in seven volumes 
between Nov., 1747, and Dec., 1748. This mode 
of publication undoubtedly increased the interest 
aroused by the book, which is, however, its 
author’s masterpiece. Its fame spread all over 
the Continent, and it is interesting to note that 
the Abb6 Provost had to make in his translation 
certain omissions to suit the delicacy of French 
taste. Clarissa, which is also written in the 
form of letters, was intended as a companion- 
piece to Pamela, and was designed to show that 
virtue was not invariably rewarded. The chief 
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fault of this novel is its inordinate length. It 
is far more mature than Pamela, and shows a 
deeper knowledge of the human heart. It 
reduced all Europe to tears, and had a great 
effect upon Continental fiction. 

Richardson’s third and last novel, The History 
of Sir Charles Grandison, was published in 1753. 
He intended to call it The Good Man, but prob- 
ably decided on second thoughts that such a 
name would decrease the sale of the book. Sir 
Charles is as great a prig as Tennyson’s King 
Arthur, and is equally “ tolerable and not to be 
endured ”. But the book has many good quali- 
ties, and is in a few respects a riper book than 
Clarissa. 

Antagonistic as Fielding and Richardson were, 
there are many points of resemblance in their 
work and development. They both wrote three 
novels; the first in both cases is immature, and 
became a novel by a kind of accident; the 
second in both cases is the masterpiece; and 
the third in both cases marks a decline, but is 
better than the first. It has been unkindly said 
of Richardson that he w’as familiar with the 
workings of the female heart because he was 
something of an old woman himself. His sensi- 
tive and timid nature shrank from the coarse- 
ness of the men of his day. He has little in 
common with fox-hunting, port-drinking Harry 
Fielding. He preferred female society, and 
surrounded himself, especially in his old age, 
with a Chorus of Rapturous Maidens. His 
knowledge of women is profound, but he at- 
tained it by patient research rather than by 
flashes of inspiration. To the present age he 
is uncndurably prolix, but his good qualities 
and his wide influence are undeniable. The 
idea of writing a novel in the form of a series 
of letters became very popular; Smollett’s mas- 
terpiece, The Expedition of Humphry Clinker 
(1771), and Miss Burney’s Evelina (1778) are 
good examples. Jane Austen began to draft 
Sense and Sensibility in this form. Richardson 
has been more appreciated in Germany and 
France than in Britain, partly because his 
psychology is good and his description of Eng- 
lish manners not so good, so that a foreigner 
would see his strong points and be unaware of 
his weak ones. His influence is to be seen in 
the work of such men as Lessing, Schiller, 
Rousseau, and Voltaire, and is even more 
conspicuous in the stories of the greatest of 
all French novelists. Balzac, in his passion for 
minutise and in his elaborate dissection of the 
human heart, shows himself clearly to be a 
disciple of Richardson. — Bibliography : A. 
Dobson, Samuel Richardson (English Men of 
Letters Series); Eighteenth Century Vignettes 
(Second Series); C. L. Thomson, Samuel Richard- 
son: a Biographical and Critical Study. 


Richborough, a port of Kent, England, near 
Sandwich, on the left bank of the mouth of the 
Stour River. There arc remains of a Roman 
fort or castle, said to have been built by Severus. 
During the Roman occupation of England, 
Richborough, known as Ruiupice, and its port, 
Portus Rutupensis, were the principal places of 
entry. British, Homan, and Saxon coins have 
been found in abundance. 

During the European War (June, 1916) it 
was found necessary to find a port as near as 
possible to the canal outlets of Northern France. 
It was essential, however, that it should not 
already be overburdened with transport work, 
and that it should be within easy reach of some 
central main railway system, to ensure the 
quick transit of products from munition and 
other factories to canal- and rail-heads of French 
and Flemish ports. Land was acquired at the 
mouth of the Stour (Pcgwell Bay), and by 
Dec., 1916, the new port of Richborough was 
at work, and performed valuable services 
throughout the war. 

Richelieu (resh-lyeu), Armand Jean du Plessis, 
Cardinal, Due de, French statesman, born at 
Paris 9th Sept., 1585, died there 4th Dec., 1642. 
He was the son of Francois Duplessis, Seigneur dc 
Richelieu in Tourainc, and was originally destined 
for the army; but his brother Alphonse having 
resigned the bishopric of Lu^on, this was bestowed 
on him by Henri IV (l(i()6). He obtained from 
the Pope a dispensation allowing him to accept 
the office though under age, and in 1607 was con- 
secrated by the Cardinal de Givry in presence 
of the Pope himself (Paul V). In 1614 he came 
to Paris, insinuated himself into the favour of 
the queen-mother, Marie dc Medici, who obtained 
for him the post of Grand Almoner, and in 1616 
that of Secretary of State for War and Foreign 
Affairs. Through the influence of the queen- 
mother he obtained the cardinal’s hat, and in 
1624 w'as admitted into the Council of State. 
From this date he was at the head of affairs, 
and he at once began systematically to extend 
the power of the Crown by crushing the Hugue- 
nots, and overthrowing the privileges of the great 
vassals; and to increase the influence of the 
French monarchy by undermining that of the 
Ilabsburgs, both beyond the Pyrenees and in 
Germany. In order to overthrow the power of 
the great nobles he ordered the demolition of all 
feudal fortresses which could not be used for the 
defence of the frontiers. After the suppression 
of the Huguenots his next step was the removal 
of the queen-mother from court, she having 
endeavoured to effect his fall. This he accom- 
plished in Nov., 1630. But this step, and the 
almost total annihilation of the privileges of the 
Parliaments and the clergy, united all classes 
against the despotism of the cardinal, and several 
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risings and conspiracies took place, which were 
suppressed by prudent and vigorous measures. 
In 1681 Richelieu was raised to the rank of duke. 
The whole period of Richelieu’s government was 
marked by a series of conspiracies of the feudal 
nobility, the queen-mother, the queen herself, 
and even Louis, against the royal power exercised 
by Richelieu. But he was prepared at every 
point and his vengeance sure. During the Thirty 
Years’ War the cardinal employed all the arts 
of negotiation and even force of arms to protect 
the Protestants of Germany, for the purpose of 
humbling the power of Austria. For the same 
object he declared war against Spain in 1685, 
and the separation of Portugal from Spain was 
effected by his assistance (1640). He also en- 
deavoured to weaken Austrian influence in Italy, 
and procured the transfer of the Duchy of Mantua 
to the Duke of Nevers. Among the last to be 
crushed by him were Cinq-Mars and De Thou, 
who, with the king’s approval, attempted to ruin 
the great minister. Before his death he recom- 
mended Cardinal Mazarin as his successor. Riche- 
lieu was a great statesman, but he was proud, 
arrogant, and vindictive. He was a patron of 
letters and art, and founder of the French 
Academy and the Jardin des Plantes. The Palais 
Cardinal, subsequently known as the Palais 
Royal, was Richelieu’s Paris residence. His works 
include Mdmoires relating to the years 1624-38, 
and Histoire de la m^re et du fils. — Biblio- 
gbaphy: J. B. Perkins, Richelieu and the Growth 
of the French Power; G. d’Avenel, Richelieu et la 
jnonarchie absolue; G. Hanotaux, Histoire du 
Cardinal de Richelieu, 

Richmond, an ancient municipal borough of 
England, in the county of York (North Riding), 
on the left bank of the Swale; served by the 
North-Eastern Railway. The castle, comprising 
an area of nearly 6 acres, is one of the most 
majestic ruins in England. Pop. 8888. 

Richmond, a municipal borough of England, 
in the county of Surrey, a residential suburb of 
London, partly on an acclivity of Richmond 
Hill, and partly on a plain along the Thames. 
There are railway (London & South-Western), 
tram, tube, and ’bus connections. It is a favourite 
resort of Londoners for boating and other re- 
creations, the scenery in the vicinity being very 
beautiful, and the view from Richmond Hill one 
of the finest river views to be obtained anywhere. 
Richmond was a favourite residence for many 
centuries of the monarchs of England, several 
of whom died there. The great park of Richmond, 
formed by Charles I, is enclosed by a brick wall 
8 miles in length. Pop. of municipal borough, 
35,651. 

Richmond, a city and port of entry of the 
United States, the capital, the largest city, and 
the principal manufacturing centre of Virginia, 


and county seat of Henrico county, at head of 
seagoing navigation on the James River; served 
by the Atlantic Coast, Seaboard Air Line, and 
other railways, and by ocean-going steamships. 
There are many fine buildings of historic interest. 
The State House or Capitol (begun 1785) con- 
tains Houdon’s marble statue of Washington 
(1796). The Virginia Union University was 
founded in 1865; it is reserved for negroes. 
Water-power is almost unlimited, and the various 
mills and factories give employment to numerous 
workmen. The principal manufactures are 
tobacco, machinery, iron and steel, wooden and 
leather goods, and coffee. 

There were English settlers at Richmond in 
1609; the city was formally founded in 1787, 
and became the seat of State government in 
1779. During the Civil War it was the seat of 
the Confederate Government, and the Tredegar 
ironworks of Richmond was the Confederate 
cannon-founding centre and arsenal. After a 
siege it was entered by the Federal armies on 
3rd April, 1865. Pop. (1920), 171,670. 

Richter, Jean Paul Friedrich, commonly 
called Jean Paul, German writer, born 21st 
March, 1763, at Wunsicdel, in the Fichtelge- 
birge, died 14th Nov., 1825, at Baireuth. In 
1781 Richter entered the University of Leipzig 
in order to study theology, but soon changed 
his plan, and devoted himself to literature. In 
1784 he was forced by poverty to leave Leipzig. 
From 1787 to 1794 he w'as a private tutor, but in 
the meantime he had published his Gronlandische 
Processe (Greenland Lawsuits, 1783-4), Auswahl 
aus des Teufels Papieren (Selection from the 
Devil’s Papers, 1789), and Die unsichtbare Logo 
(The Invisible Lodge, 1798). This brought him 
fame and money, and was followed by another 
romance, Hesperus (1795), and The Life of 
Quintus Fixlein (1796), a humoristic idyll, works 
which made his name one of the best known 
in Germany. Jean Paul (this was the name 
under which Richter wrote) is a humorous writer, 
but his humour is of peculiar kind, being 
deeply reflective and philosophic. Many pas- 
sages in Jean Paul’s works are poetry in prose 
form. His works are generally in the form of 
novels, but they have little of the character of 
the ordinary novel. He seems to have liked 
particularly to analyse emotions, and to dissect 
individual character in every station, even the 
humblest. His writings, other than those noted 
above, include: Blumen-, Frucht-, und Domen* 
stiicke (Flower, Fruit, and Thorn Pieces, 1796), 
Der Jubelsenior (Pai’son in Jubilee, 1797), Das 
Kampaner Thai (1797), Titan (1800), Flegeljahre 
(translated by Carlyle ‘ Wild Oats\ 1804). — Bib- 
liography: F. J. Schneider, Jean Pauls Jugend; 
P. Nerrlich, Jean Paul, sein Leben und seine 
Werke; Thomas Carlyle, Miscellaneous Essays. 
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Riclmer, a general of barbarian descent who 
ruled the westerly,- Roman Empire by emperors 
whom he set up and put down at will. He 
dethroned Avitus in 450, and appointed Majori- 
anus emperor, whom he caused to be assassinated 
in 401. He then placed Livius Severus on the 
throne, and on his death in 405 he carried on 
the government for some time alone. In 407 
Anthemius was put on the throne, and gave his 
daughter in marriage to Ricimer. The latter 
soon took up arms against his father-in-law, 
who was assassinated in 472. Ricimer died 
soon after. 

Rickets, a disease peculiar to infancy, chiefly 
characterized by changes in the texture, chemical 
composition, and outward form of the bony 
skeleton, and by altered functions of the other 
organs, transient for the most part, but occa- 
sionally permanent. The chief external features 
arc the legs bent outward, chest unduly pro- 
jecting, head large and forehead projecting, spine 
often curved, joints large and prominent, and 
general form stunted. As a cause of death 
among infants, rickets is much less serious 
than it was at one time. It is chiefly a disease 
of large cities, and its development is favoured 
by want of nourishing food, overcrowding, 
and neglect of sanitary arid hygienic precau- 
tions generally. There is good ground for 
believing tliat rickets is due to the absence of a 
certain vitamin, commonly found in fats, such 
as butter and cod-liver oil, and also in fresh 
vegetables. In the treatment-, all means are 
employed by which the system is invigorated, 
including good food, fresh air, and exercise. The 
use of splints for the legs is often beneflcial. 

Ridings. The large extent of the county of 
York is due to historical causes. It represents 
a Danish kingdom which was not completely 
subdued before the Norman Conquest, and the 
local nomenclature of Ilallamshirc, Richmond- 
shirc, Cleveland, &c., may represent abortive 
attempts at shire formations. The existing 
division into Ridings, i.e. Thirdings, is as old 
as Domesday Book, See Yorkshire, 

Ridley, Nicholas, Bishop of London, born 
about 1500, died 1555. Educated at Cambridge, 
he travelled on the Continent for three years, 
and on his return filled the oflice of proctor at 
Cambridge University. In 1547 he was chosen 
to the see of Rochester, and in 1550 superseded 
Bonner as Bishop of London. On the death of 
Edward VI he was involved in an attempt to 
secure the Protestant ascendancy by placing the 
Lady Jane Grey upon the throne. This, together 
with his connection with Cranmer, led to his 
being tried for heresy, and after a formal dis- 
putation on the controverted points with a 
deputation of Roman Catholic bishops he was 
oondemned to the stake. This sentence he 


underwent with the greatest fortitude, in com- 
pany with his friend and fellow-sufferer Latimer. 

Riemann, Georg Friedrich Bernhard, one of 
the greatest mathematicians of the nineteenth 
century, was born in Hanover in 1826, and died 
in 1866. He studied at Gottingen and Berlin, 
became extraordinary professor at Gottingen in 
1857, and full professor, in succession to Dirichlet, 
in 1859. Ilis chief work was done in the theory 
of functions of a complex variable, and especially 
in the theory of algebraic functions; but he is 
best known for his epoch-making discoveries in 
non-Euclidean geometry (q.v.). 

Rien'zi, Cola di, a native of Rome, born about 
1.312, died 1354. He w^as the son of a tavern 
keeper, acquired a good education, and early 
distinguished himself by his talents, and especi- 
ally by his attacks on the tyranny of the nobles. 
In 1342 he endeavoured to induce Pope Clement 
VI, then at Avignon, to initiate reforms, but 
nothing was done. In 1347, during the absence 
of the Governor of Rome, Stefano Colonna, 
Rienzi summoned a secret assembly of his 
friends upon Mount Aventine, and induced 
them all to subscribe an oath for the establish- 
ment of a })lan of government which he called 
the good estate. The people conferred uiK)n him 
the title of tribune, with all the attributes of 
sovereignty. He banished several noble families, 
and compelled Colonna to quit Rome. His strict 
regard to justice and the public good in the first 
exercise of his power induced even the Pope to 
countenance him. But he subsequently became 
ambitious and haughty, and finding he had lost 
the confidence of the people he withdrew from 
Rome in 1348. He returned secretly to Rome 
in 1350, but was discovered, and fell into the 
hands of Pope Clement at Avignon, who im- 
prisoned him for three years. Innocent VI 
released Rienzi, and sent him to Rome to oppose 
another popular demagogue named Boroncelli. 
After a turbulent administration of a few months 
he was killed in a riot. Rienzi is the central figure 
of Bulwer Lyt ton’s romance Rienzi^ Oie last of 
the Roman TribuneSy upon which Wagner's opera 
is based. — Cf. F. Gregorovius, History of the City 
of Rome in the Middle Ages, 

Riesa (re'za), a river-port and railway junc- 
tion of Saxony, on the Elbe. It has a large 
river export trade. Pop. 15,200. 

Riesengebir^^e (re'zen - ge - birg6; Giants’ 
Mountains), a mountain range of Europe, sepa- 
rating Silesia from Bohemia and Moravia, till it 
joins the Carpathians; but the name is properly 
applied to that part of this range which lies be- 
tween the sources of the Neisse and the Bober, 

Riesi (re-a'se), a town of Sicily, in the province 
of Caltanissetta. It has large sulphur-mines, and 
the olive and vine are extensively cultivated. 
Pop. 15,000. 
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• Rleti (re-S'te; ancient Reate), a city of Italy, 
in the province of Perugia, on the Velino. It 
is the see of a bishop, and has an imposing 
cathedral (1456). The manufactures indude silk 
and woollen stuffs. Pop. 14,000. 

Rif, The, the eastern half of the Spanish 
Zone of Morocco, lying on the shores of the 
Mediterranean, and bounded on the east by the 
Muluya, west by the Uringa, and by the Beni-bu- 
Yahi and Beni Hassan Mountains on the south. 
Area, about 800 sq. miles. 

Physiography^ — ^Running parallel to the Medi- 
terranean, and extending into the hinterland in 
concentric chains, rise the crescent-shaped moun- 
tains of the Rif, merging with the Jebala range 
at their western extremity. All the peaks, which 
include Jebal Mezgut de Guiliz and Jebal Arzd, 
are under 7000 feet altitude. The Muluya is 
the principal river of the Rif, and the fifth of 
Morocco,^ 

People, — ^Physically, the Rifi are a magnificent 
race. Tall and well proportioned, they are of 
commanding appearance, and are not only moun- 
taineers of repute and renowned riflemen, but 
they arc also the finest of all Moroccan soldiers. 
Their hardihood and personal worth are un- 
doubted, but collectively they are exceedingly 
treacherous. The modern Andjerines, who inhabit 
the promontory occupied in part by the Spanish 
fortress-town of Ceuta, were the Barbary pirates 
of bygone times, and the Rtfi in general are ad- 
mittedly wreckers when opportunity occurs. They 
nave been suspected also of a leaning towards 
piracy even in modern times. The Rif was never 
an integral part of the Moroccan Empire, and 
the patriarchial system is, and has been, the 
foundation of Rifian political and social life. In 
general there are no permanent rulers, and a 
Jemaa or popular assembly is supreme. Although 
they are classed as Arabicized Berbers, and have 
indeed European features and colour under the 
deep tanning effected by the sun, the Rlfi have 
little or no Arabic, and the aboriginal Berber 
Kbail has come down as a language entirely 
devoid of exotic features. Tradition has it that 
Mahommedanism and the Koran were imposed 
upon the Rifi by Mussulman invaders on twelve 
different occasions, and this at the point of the 
sword; but the modern Rifian cares little for 
Koranic precept except in so far as a large 
number of wives, and their work, or the sale 
of daughters got by them, may increase the 
materia] wealth of the individual tribesman. 
For the Rif the rifle is all-powerful, and even 
family quarrels are submitted to the arbitrament 
of the sword. The customary garb of the tribes- 
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^ In order of importance the Moroccan rivers are: 
Sebd, (2) Um-er-Rbia, (3) Bu-Regreg, <4) Tensift, 
Muluya. (6) Warga, and (7) Kert. None of these » 
navigable, and the numerous lesser streams are merely of 
use as landmarks and for irrigation purposes. 


man comprises cotton undergarments (from Man- 
chester), a cloth waistcoat (from Roubaix), and 
a cloak or jellaha of native manufacture. Enor- 
mous home-made straw hats are also worn. 

Towns, — ^The Rifian houses are dry-stone built 
from small angular stones. There are no native 
towns, the largest villages containing only 2000 
or 3000 inhabitants, while the nomadic peoples 
of the eastern plateaux live in tents. The only 
towns, therefore, are Spanish possessions; they 
are, Melilla, Alhucemas, and Penon de Velez. 

Production, — ^There is no agriculture other than 
such individual cultivation as may be necessary 
for family supplies, and the Rifi have no manu- 
factures of economic importance. They are, how- 
ever, ready buyers of tea, sugar, cloth, rifles, and 
ammunition. An important feature of the Rif 
is its proved mineral wealth. Iron ore (hematite), 
copper, lead, silver, antimony, zinc, and silver 
are found, and some exceedingly valuable lead- 
and silver-mines are being worked by Spain. 
See Morocco; Melilla, 

Rifle, a fire-arm of which the inside of the 
barrel or bore is grooved in such a way as to 
impart a rotary motion to the projectile fired 
from it. This is known as rifling, and may be 
likened to the arrangement by which a metal 
slot designed to receive a steel screw has a groove 
cut round it in which the thread of the screw 
engages. In the case of the rifle and bullet the 
bore only is grooved, and the comparatively soft 
metal of the bullet is forced by the explosion 
of the charge to take the grooves and assume a 
screwing or rotary motion. On leaving the barrel 
the result of this rotary motion is that the elon- 
gated projectile now universally used is kept point 
foremost, and consequently offers a comparatively 
small surface to the resistance of the air. As 
the projectile continues to rotate on its longer 
axis for as long as the effect of the initial explosion 
of the charge continues, so any inequality on the 
surface of the projectile, instead of being always 
on one side and causing deflection, is presented 
to the air on all sides in turn, thus negativing the 
inequality and tending to accuracy of flight. 
The rifling of a barrel may be said to answer the 
same purpose as the feathers on the butt of an 
arrow; without feathers the arrow would be 
liable to turn over in its flight; with feathers it 
keeps its course till its energy is exhausted. 
Similarly, an elongated bullet fired from a smooth 
bore would on leaving the muzzle quickly turn 
over and over instead of boring its way screw 
fashion through the air. 

Properly speaking, the word rifle can be applied 
to a fire-arm of any calibre of which the bore is 
grooved; in practice the word is used to describe 
a ^ hand-gun ’ designed to be fired from the 
shoulder, and for the personal use of one man 
either as a soldier or a hunter of big game. The 
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adjective * rifled ’ is always used in connexion first decade of the nineteenth century, took a 
with modern cannon. different line, and H. J. Blanch in his book A 


Rifles, both military and sporting, are, as a Century of Guns says that many of the corps 
practical proposition, of comparatively modern then in existence anned themselves with rifles 
date, though many attempts were made in the instead of muskets, while Fremantle reproduces a 
days of muzzle-loaders and spherical balls to contemporary print of a ^ rifle-match ’ between 


apply the system of grooving the 
bore, and thus to obtain in some 
measure the steady motion of the 
arrow. A far more important con- 
sideration, seeing that the elongated 
bullet was still unknown, would seem 
to have been the desire to abolish 
the wastage in power caused by the 
necessary difference between the size 
of the spherical ball and the bore of 
the piece. This difficulty, which was 
unavoidable when the bullet had to 
be rammed home from the muzzle, 
as was the case with the guns of the 
period, was never satisfactorily over- 
come till the introduction of the 
breech-loading principle. This differ- 
ence in size of bore and bullet allowed 
a large proportion of the gases gen- 
erated by the explosion to escape 
round the ball during its passage up 
the barrel, and it was hoped to avoid 
this by causing it to take the grooves. 
Two main methods were used to 
obtain this end, the one by so con- 
structing the bullet that it would 
expand when the charge was exploded 
and so force itself into the groove, 
the other by iitting the bullet with 
a belt to fit the grooves from the 
moment of loading. It is known 
that as far back as the sixteenth 
century, and even earlier, the Conti- 
nental gunmakers — Gaspard Kollner 
of Vienna among them — w ci'c experi- 
menting with the grooving system, 
and, apparently, with some little 
success, for Fremantle in his Book of 
the Rifle says that some Danish troops 
were armed with a rifle in 1611 , and 
that Louis XIII of France had a 
carabinier regiment of cavalry en- 
tirely armed with rifled carbines; but. 



Short Magazine Lee-Enfield Mark III 


1 , General view. 2, Sword bayonet. 3, Longitudinal section showing 
rifle at full cork. Last cartridge in chamber. 4, The bolt. 

The Lce-Enfield is a bolt-action magazine-rifle of the semi-automatic 
type, i.e, the mechanism employed for recocking after discharge, ejecting 
the discharged cartridge-case, and transferring a loaded cartridge from 
the magazine to the chamber, is operated by hand and not by the recoil 
or ^8 pressure of the weapon, as in the case of fully automatic fire-arms. 

The ‘ action * or operating mechanism of this rifle consists of three 
principal parts: (i) the bolt (b), containing the sprmg-opcrated striker (R) 
rigidly attached to the cocking-piece (CP); (2) the trigger (t), with sear 
(S) controlling the action of the striker; and (3) the magazine (m), which 
when full contains ten cartridges. 

In order to load, the bolt (n) is drawn back to the full extent, bnnging 
the charger guide (cg) on the bolt head into position to receive the 
charger. A charger containing five cartridges is placed between the 
guides, and the cartridges are forced into the magazine by the thumb. 
When the bolt is pushed forward, the charger is forced out, and the 
striker retained in a stationary position by the cocking-piece engaged 
on the nose of the sear. By this action the mainspring is compressed. 
As the bolt moves forward, the lower part of the bolt head engages behind 
the top cartridge in the magazine, and forces it into the chamber. 

Pressure on the trigger (T) now releases the cocking-piece by dis- 
engaging the sear (s), and the striker is forced by the action of the main- 
spring on to the cap of the cartridge. , . , , 

On drawing back the bolt after firing, the extractor on the bolt head 
engages on the rim of the empty cartridgc-casc and draws it back tfllit 
comes into contact with the ejector screw, which forcibly ejects it. The 
magazine spring then pushes another cartridge into position to be 
carried forward by the bolt on its return journey. I he magazine is 
provided with a cut-off which, when closed, enables the rifle to be used 
as a single loader. A safety catch is provided, by which the whole 
mechanism can be securely locked so that the rifle may be carried loaded 
with perfect safety. . „ 

p. Backsight protector, p', Foresight protector, C, Magazme catch. 
G, Bolt cam grooves. K. Stock, o. Cut-off. 


probably owing to the length of time 
required to load, and the physical difficulty of 
ramming the ball home, rifles seem to have fallen 
into disrepute in France, and, by the end of the 
eighteenth century, to have been replaced by 
smooth-bore muskets. In England, and for the 
same reason, they do not seem to have been con- 
sidered as suitable arms for regular infantry, and 
it was not till 1800 that any attempt was made 
to arm these troops with them. The volunteers, 
who flourished during the Napoleonic scare in the 


the ‘ Duke of Cumberland’s Sharpshooters ’ and 
the ‘ Robin Hood Rifles ’, which took place in 
1811 . At this period and for a good many years 
after, the regular army with one exception was 
armed entirely with the ‘ Brown Bess ’ musket, 
Bring a round ball of fourteen to the pound. 
During the last quarter of the eighteenth cen- 
tury attention had been drawn to the possibilities 
of the rifle by the performances of the colonists 
in the American War of Independence. A 
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Colonel Fergusson had designed a rifle in 1776 
with an elementary form of breech consisting 
of a vertical hole in the barrel closed by a screw, 
and at an exhaustive test carried out that year 
his rifle, according to Blanch, appears to have 
acquitted itself well. But for some reason — 
possibly because the inventor was killed two 
years later — nothing more seems to have been 
done till, in 1800, the 95th (Rifle Brigade), then 
in process of formation, was armed throughout 
with the newly invented ‘Baker’ rifle. This was 
a muzzle-loading flint-lock weapon with a 2 feet 
6 inch barrel, seven grooves, a weight of 9J lb., 
and firing a ball of which twenty went to the 
pound, i.e. of *615-inch calibre. Very consider- 
able force was required to drive the ball home. 
This rifle remained in use as the arm of the Rifle 
Brigade till 1837, when it was replaced by the 
‘ Brunswick ’ rifle, which was planned on the per- 
cussion principle invented in the meanwhile by 
Forsyth. The weight of this weapon was 11 lb. 
6 oz.; length of barrel, 2 feet 6 inches; calibre, 
*704 inch; and sighting for 300 yards was pro- 
vided. It had only two grooves, which were con- 
tinued to the outside of the muzzle, forming two 
notches. The bullet had a raised belt round its ' 
circumference, and at the moment of loading 
this belt was fitted into the two notches and then 
rammed home. This rifle was not a success, but 
it remained the arm of the Rifle Brigade till 
1850 or thereabouts, when the ‘ Mini^ ’ rifle, the 
invention of a French officer of that name, was 
issued to rifles and infantry of the line alike. 

The Minid was very quickly superseded by a 
rifle of British design and manufacture — the 

* Enfield ’ of •577-inch calibre and 9 lb. 9 oz. in 
weight. The bore had three grooves making 
a half-turn in the length of the barrel, and the 
bullet was a conical one with a hollow base. The 
Enfield continued to be the arm of the British 
infantry till 1867, when, a satisfactory breech- 
block system having been found, it was con- 
verted into a breech-loader and known as the 

* Snider ’, after its inventor. Both these weapons, 
the muzzle-loader and the breech-loader, were 
excellent weapons of their time, but the latter 
was only a makeshift to tide over a period of 
change, and in 1869 was replaced by the *450 
*Martini-Henry ’,a rifle with a falling block action, 
and of very durable and simple construction. 
This rifle held the field for nearly twenty years, 
after which it was replaced by the * Lce-Metford % 
a bolt-action small-bore (’303) rifle adapted for 
either single or magazine loading. From this, 
after various alterations and additions made in 
the light of modern knowledge, has been evolved 
the rifle of the present day, known as the ‘ short 
magazine Lee-Enfleld ’. This rifle has an im- 
proved bolt and other features, and is shorter 
and lighter and consequently more handy than 


its original. It is loaded entirely by means of 
^ chargers ’ containing five cartridges each; the 
magazine, which is removable, holds ten car- 
tridges. 

Weight of rifle . . 8 lb. 14I oz. 

Length . . . • 3 feet 8| inches. 

Calibre . . . . 

Rifling . . . . Enneld: five grooves, making one 

left-handed turn in 10 inches. 


Muzzle velocity according to the ammunition 
used up to 2440 feet-seconds. The main sighting 
system allows for any range up to 2000 yards, 
and a supplementary arrangement for a further 
800 yards is provided. 

For sporting purposes both magazine and 
double-barrelled rifles are used, the former being 
invariably small bore, i.e. *303, *256, &c., while 
the latter are usually of heavier pattern and 
slightly larger bore, firing a high-velocity car- 
tridge; these rifles are known as ‘ Express ’ rifles, 
being meant to be used only at comparatively 
short range and to give a low trajectory. The 
new high-velocity Expresses have replaced the 
old rifles of *450, *500, or *577 calibre, which 
were the usual sporting rifles round about 1900, 
and a modern Express rifle of *400 has almost 
as much hitting power as had the old eight- or 
four-bore rifle. 


Rifles of some Foreign Nations 


Country. 

Name of Rifle. Calibre. 

Austria . 

, Mannhcher 

*315 

Belgium . 

. Mauser 

•301 

France . 

. Lebel 

•315 

Germany . 

. Mauser 

•31 1 

Italy . 

. Mannlicher 

•256 

Norway . 

. Krag-Jorgensen 

•256 

Serbia . 

, Mauser 

•276 

U.S.A. . 

. Springfield 

•3 


Loading System, 
Clip of 5 cartridges. 
Charger of 5 cartridges. 
Tube fore-end. 
Charger of 5 cartridges 
Clip of 6 cartridges. 
Charger of 5 canridges. 
Charger of 5 cartridges. 
Charger ot 5 cartridges. 


Rifle Regiments, originally light infantry 
regiments armed with rifles, as distinct from the 
muskets which were the arms of regiments of 
the line. In these days the distinction is merely 
a matter of tradition, the training and arms of 
all troops being the same, though *' Rifles ’ use 
the ‘ trail arms ’ instead of the ‘ slope ’. In 1800, 
when the Rifle Brigade was first raised by Colonel 
Coote Manningham by drafts from various line 
regiments, the difference was very real, and a 
letter to the commanding officers of the regiments 
selected to provide drafts contains the words 
“ for the purpose of being instructed in the use 
of the rifle and in the system of exercise adopted 
by soldiers so armed ”. 

Rifle regiments in the British service are: The 
Camcronians (Scottish Rifles), The King’s Royal 
Rifle Corps, The Royal Ulster Rifles (late The 
Royal. Irish Rifles), and The Rifle Brigade. The 
uniform of Rifle regiments is green, with facings 
of black, red, or dark-green. 

Rifle Shooting. The National Rifle Associa- 
tion was founded in 1860 “ for the encourage- 
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mcnt of rifle corps and the promotion of rifle 
shooting throughbut Great Britain ... as 
a national pastime to make the rifle what the 
bow was in the days of the Plantagencts, the 
familiar weapon of those who stand forth in the 
defence of their country A shooting-range 
was established at Wimbledon, and there, in 
1800, the Association's first shot was fired by 
Queen Victoria from a Whitworth rifle placed on 
a machine rest, a bull’s-eye being scored at a 
range of 400 yards. The Whitworth, a muzzle- 
loader, continued for the next ten years to be 
employed by numerous prize-winners. The 
Dreysc breech-loading needle-gun had been 
adopted by the Prussian army as early as 1848, 
but breech-loaders did not come into general 
use among British marksmen until nearly twenty 
years later. In succession to the Whitworth rifle 
the Metford shallow-rifled weapon was employed; 
and in 1870 the Duke of Cambridge’s prize was 
secured by the user of a Martini- Henry. Five 
years later an American team visited England, 
and for the first time took part in the competi- 
tion, using breech-loaders and adopting the novel 
‘back’ position. In 1890 the Association re- 
moved its range to new ground at Bisley, near 
Woking, which is still in use. The Bisley meeting 
takes place in July, and attracts competitors — - 
both single marksmen and teams — not only from 
all jiarts of Britain, but also from the Channel 
Islands, India, and the Colonies. The most 
coveted prize is the Association’s gold medal, the 
winner receiving the King’s Prize. Silver and 
bronze medals are also awarded. 

Riga, a Baltic seaport, and capital of LatYia 
(q.v.)., It was formerly the capital of the Russian 
government of Livonia, and stands on both sides 
of the Diina or Dwina, about 5 miles above its 
mouth in the Gulf of Riga. The river is crossed 
by a pontoon bridge connecting with the Mitau 
suburb on the left bank, and by a great railway 
viaduct w^hich has a railed path along the outside 
for pedestrians. On both sides of the river are 
spacious quays. The ancient cathedral, St. 
Peter’s Church, and the Riga I^olytechnic, which 
in 1919 was raised to be the Latvian University, 
are the principal buildings. There is also a 
musical academy. Small ships can come up to 
the town, but vessels of average size unload and 
take in cargo at Dvinsk (Dunamiinde), the port 
and fortress at the mouth of the river. Riga 
was an important industrial, commercial, and 
shipping centre before the European War, and 
had then a population of half a million, reduced 
(1020) to 185,140. To-day there are neither raw 
materials, nor capital and credit to purchase them. 
The whole transport system of Latvia has been 
reduced to chaos, and the only regularly operated 
line is that between Riga and Libau. The main 
hope for Riga is that it may become the meeting- 


place of the various representatives of a ‘ union 
of Baltic states ’ (Finland, Esthonia, Latvia, 
Lithuania, and Poland). On 3rd Sept., 1917, 
Riga was occupied by German forces. Latvian 
independence was proclaimed in Nov., 1918, and 
Riga fell to Bolshevik forces in Jan., 1919, but 
was evacuated in May and again occupied by 
the Germans, who were attacked by a combined 
army of Letts and Esthonians, but held the city 
until compelled to leave under pressure from the 
Inter- Allied Commission in the Baltic. For the 
battles round Riga, see European War, 

Riga, or Livonia, Gulf of, a gulf of the Baltic, 
washing the coasts of the republics of Latvia and 
F^sthonia. It contracts in the west to a compara- 
tively narrow entrance, and to a still narrower 
in the north, the Esthonian islands of Oesel, 
Dago, &c., almovst closing it. 

Right of Way, the right of passing over land 
not one’s own. Rights of this kind are public if 
enjoyed by everybody; private, if enjoyed by 
a certain person or description of persons. 
Wherever there is a ])ublic right of way, there is 
a highway. The origin of a highway is generally 
said to be in a dedication thereof by an owner 
to the public; and such dedication may be 
express or implied. It will be implied from the 
use of the highway by the public for a moderate 
number of years. But a highway may also be 
established by Act of Parliament. A private 
right of way may be acquired by immemorial 
usage, or by existing for forty years, or by express 
grant by deed. In Scotland a public right ol 
way is acquired by possession for the prescriptive 
period of forty years, or from time immemorial. 

Rights of Man, and of the Citizen {Declara- 
tion (Ics droits de Vhornmc et du citoyen), a term 
applied to the fundamental rights contained in 
the famous declaration adopted by the French 
National Assembly on 20th Aug., 1789, and 
accepted by Louis XVI on 5th Oct., 1789. 
Attacked by Burke in his Reflections on the French 
Revolution — wherein he styled it as anarchy — it 
was defended by Thomas Paine in his Rights of 
Man, 

Rigi (re'ge), an isolated rocky mountain of 
Switzerland, in the canton of Schwyz, between 
Lakes Zug and l-iucerne, 5905 feet high. It 
affords some of the finest views in Switzerland, 
and is annually visited by numerous travellers. 
Two railways have been constructed to reach 
its summit (Rigi-Kulm) from opposite sides. 
They are on the ‘ rack-and-pinion ’ principle, 
there being a central toothed rail into which 
works a toothed wheel under the locomotive. 
There is also a short line on the mountain worked 
on the ordinary principle. 

Rigid Dynamics is more correctly called The 
Dijnamics of Rigid Bodies, A rigid body is one 
in which the distance between each pair of its 
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particles is unalterable. No natural body is per- 
fectly rigid, but the theory based on the concept 
of an absolutely rigid body is applicable without 
important error to many investigations upon the 
motion of actual bodies. The theory applies 
exactly, not merely to absolutely rigid bodies, 
but to all those which, under given conditions, 
remain unaltered in size and shape. The present 
article contains one or two examples of the 
principles explained under the heading Kinetics, 
Consider the motion of a uniform sphere 
rolling down a rough inclined plane under 
gravity. The forces acting on the sphere are: 

N 



(1) the weight of the sphere, mg^ acting at its 
centre C; (2) the normal reaction N of the 
plane, and (8) the friction F, both acting at 
P, the point of contact. Resolving normally to 
the plane, since there is no acceleration of C in 
that direction, N — mg cosa = 0. Resolving 
down the plane, mg sina — F = mx'% x*' being 
*he acceleration of C, Since the torque about 
the axis is Fr, we have Fr = Ia>' — mA;*co', 
writing I in the form m/c*, the length k being 
then called the radius of gyration about the 
axis. Besides these three equations of motion, 
we have the kinematic relation a;" = co'r. Elim- 
inating Cl)', F, and N we get mg sina mx" + 
mk^ whence a?'' ~ Cgsina, where 1/C stands 
for 1 4- The values of A;* for some uniform 

bodies are: solid sphere, /c* ~ |r*, C — f; thin 
hollow sphere, A:* C = solid cylinder, 

A;2 = C = hollow cylinder, k^ ~ r®, 
^ ~ light hoop, with its mass at its centre, 
A;* ~ 0, C == 1. Thus in every case except the 
last, the acceleration is less than g sina, that of 
a smooth body sliding down the same inclined 
plane. By setting bodies of different sorts to 
roll down a rough inclined board the inequality 
of their accelerations can easily be observed. 

When impulsive forces act, it is convenient to 
calculate total change instead of rate of change 
of momentum or of moment of momentum. 
Take the case of a uniform rod AB, of length 
12a, and mass m, lying on a smooth horizontal 
plane, and struck normally by a horizontal blow 
of impulse P at a point D distant 3a from the 
end B. It is required to find o, the velocity of C, 
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and ci>, the angular velocity produced. The 
equation of motion for the centre of inertia C is 
P = mv; V ~ P/m, and this velocity is in 
the direction of the blow. Again, for rotation, 
we have P x 8a — mk^co, where in this case 
k^ = 12a®; Cl) = P/4am. If Q be any point 
in AC, its velocity relative to C will be o.CQ, 
perpendicular to AC. Hence if co.CQ = v, i.e. 
if CQ 4a, the point Q will be instantaneously 
at rest. The subsequent motion will consist of 
a uniform rectilinear motion of C combined 
with uniform rotation of the rod about C. 

The more complicated types of motion of 
rigid bodies can only be briefly referred to. The 
case of a body moving freely under no forces 
has been studied deeply by Poinsot, MacCullagh, 
and others, both geometrically and analytically. 
Such a body moves so that its centre of inertia 
has uniform rectilinear motion. The axis through 
the centre of inertia about which the moment 
of momentum is a maximum, is fixed in direc- 
tion, and is called the invariable line. When 
one point is fixed, the instantaneous axis de- 
scribes a cone in the body, and another cone 
in space. 

Rigsmaal, or Dano-Norwegian, to be dis- 
tinguished from Landsmaaly a written language 
based upon the existing peasant-dialects in 
Norway. All the classics of Norway and all the 
Acts of Parliament are written and published in 
rigsmaal, whilst the landsmaal is an artificial 
language not used for social intercourse. See 
Aasen, 

Rim 'ini (ancient Ariminum), a city of 
North Italy, in the province of Forli, between 
the Marecchia and the Ausa, near their mouths 
in the Adriatic. It has a cathedral, built in the 
thirteenth century; the church of San Giuliano, 
with a superb altar-piece by Paul Veronese; the 
triumphal arch of Augustus, of simple and 
massive architecture; and the bridge of Augustus 
over the Marecchia, built of white marble, and 
still in perfect preservation. Silk manufacture 
and fishing arc carried on. Under the Romans 
Rimini was the terminus of tlie Flaminian and 
iEmilian ways. It fell to the Malatestas in 
the thirteenth century, was ceded to Venice in 
1500, and eventually came into papal possession. 
Pop. 45,000. 

Rimu, a New Zealand tree (Dacrydium 
cupressinum) of the yew family. It grows to a 
height of 80 to 100 feet, and from 2 to 6 feet in 
diameter. Its wood is valued for general building 
purposes. 

Rinderpest (German name), or Cattle- 
plague, a contagious disease which attacks 
animals of the ox family, and is attended with 
the most deadly results. The disease appears to 
be identical with what was fonnerly known as 
murrain, and is sometimes called the steppe- 
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murrain, from the Russian steppes, which are 
its habitat. This disease has caused great havoc 
among cattle for at least a thousand years, 
spreading occasionally like a pestilence over 
Europe. In 1865~7 there was a very serious 
visitation of it. It appeared in a dairy in the 
north of London in the month of June, 1865, 
and spread with great rapidity. The treatment 
of the disease having proved a failure, the Privy 
Council adopted the policy of ‘stamping-out’ 
or killing all infected animals, while cattle fairs 
having proved powerful instruments in trans- 
mitting the disease, the movements of cattle 
were subjected to the most stringent regulations. 
During this outbreak between 200,000 and 
300,000 cattle died of the plague, or were ordered 
to be killed on account of it. These measures 
were attended with beneficial results. It re- 
appeared again in 1867, but was speedily got 
under. The probable cause of the disease is a 
micro-organism which is found in the blood and 
all the discharges of the infected animals, and is 
capable of being transmitted indirectly by any 
of these to great distances. Sheep and other 
animals can be affected by the disease, but in a 
less intense form. The period of incubation varies 
from two to ten days. The symptoms are rise of 
temperature, followed by a heightened colour of 
the mucous membrane of the mouth, and granular 
yellowish eruptions on the gums, lips, tongue, 
palate, and cheeks. Tlic skin becomes congested, 
and develops scales with papular eruptions, and 
finally a slimy discharge comes from the eyes 
and nose. Inoculation has been found effectixe 
against the disease. 

Ring. See Jewellery, 

Ring, in chemistry. Organic chemistry is 
divided into two sections. To the one belong all 
carbon compounds having an open -chain struc- 
ture, such as ethane, ethyl alcohol, acetic acid, 
&e.; to the other belong ‘ ring compounds ’, 
also called closed-chain or cyclic compounds. 
A ring in chemistry denotes a particular arrange- 
ment of the atoms in the molecule whereby 
carbon atoms are assumed to be linked together 
so that each carbon atom is united with at least 
two others, forming a closed chain. In investigat- 
ing the structure of benzene it was noticed that, 
although the substance showed more unsatura- 
tion than ethylene or allylene, i.e. it contained 
more carbon in proportion to hydrogen than 
either of these, yet it behaved as a saturated 
compound in many respects. This led to the 
assumption that the valencies of the carbon 
atoms were not used up in the same way in 
benzene as in the open-chain saturated com- 
pounds. Kekul^ (q*v.) was the first to suggest 
a ring structure for benzene. Originally few 
organic compounds were known, and these were 
divided into aliphatic compounds (those derived 


from fats and oils) and aromatic compounds 
(those derived from resins and balsams). Later, 
organic compounds of the aliphatic type, such 
as ethane and alcohol,* were given structural 
formulae, as a result of the researches of Frank- 
land, Kekuld, and others on the valency of 
carbon, which they fixed as four. Benzene and 
its derivatives were still given molecular formulae 
only, as these could not be fitted in as open-chain 
compounds. Kekul^ then suggested that ben- 
zene has a ring structure, with each carbon atom 
linked to two other carbon atoms and to one 
hydrogen atom, thus: 


H 

C 


HC 

(! 




Hi 


V 

H 


CH 

I 

CH 


The fourth valency of carbon he assumed to be 
used up in keeping the molecule stable. Each 
carbon atom here has its four valencies used 
up in some way. Using this formula, Kckul^ was 
able to explain the properties of benzene and 
many of its derivatives. Numerous formulae of 
the same type have been suggested for benzene, 
all based on Kekul(^’s ring structure, and differing 
only in the disposition of the fourth valency of 
the carbon atoms. Thus the ‘ centric formula ' 
for benzene is: 


H 

C 

Bijf ' '^CH 

) 

HC-^ \CH 


\l/ 


C 

H 


The introduction of Kekuld’s formula for ben- 
zene marked the start of enormous development 
in the study of aromatic carbon compounds. 
Benzene is usually represented as 


H 

C 


lic^ '^cir 

HC (in 


V 


H 


no account being taken of the fourth valency of 
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carbon (a very controversial subject); or, simply 
by a hexagon, as 


\/ 


the carbon and hydrogen being understood. This 
latter symbol represents KekuliS's ring reduced to 
its simplest form, and is accepted by all chemists. 
Without its aid a large proportion of the dyes of 
the present day, and many valuable synthetic 
drugs, would probably never have been discovered. 

All benzene derivatives, acids, phenols, al- 
cohols, &c., are derived from this by substituting 
a group or an atom for one or more atoms of 
hydrogen. Benzoic acid (C^jHs COOH) is repre- 
sented as 


and phenol (0^116 OH) as 



As each carbon atom is united to one hydrogen 
atom, and the arrangement is symmetrical, it 
does not matter which of the six hydrogen atoms 
is replaced. This is verified by experiment, only 
one mono-substitution product of benzene (of the 
type CcHgX) being possible. When more than 
one hydrogen, however, is replaced, it is necessary 
to indicate which hydrogens; that is, the ring 
is orientated, or the different carbon atoms are 
distinguished by numbers, thus 


C 



The pairs of hydrogen atoms occupying positions 
1 and 2, 2 and 3, 3 and 4, 4 and 5, 5 and 6, 6 and 
1 bear the same relationship, and no matter 
which of these pairs is replaced, only one disub- 
stitution product will be obtained; this is known 
as the ortho-position. Thus, replacing two hydro- 
gen atoms in benzene occupying one of these 
pairs of positions by a nitro group (NOg), ortho- 
dinitrobenzene is obtained. 



usually written simply CflH 4 ~N 02 ( 2 )* 

the pairs of hydrogen atoms in the positions 1 
and 3, 2 and 4, 3 and 5, 4 and 6, 5 and 1, 6 and 2 
yield only one product; this is known as the 
meta-position. For example, replacing two hydro- 
gen atoms by two nitro groups occupying any 
of these pairs of positions, meto-dinitrobenzene is 
obtained, 

NO, 

/\ /NO/l) 

I I or C(,U4-N02(3)- 


Lastly, the positions 1 and 4, 2 and 5, 3 and 6 
have the same relationship to one another; 
this is known as the para-position. Para-dinitro- 
benzene is 

NO, 

^ or CeH.-NoS)- 


These are the only possible disubstitution pro- 
ducts; this is proved by experiment, three 
disubstitution products of benzene being possible 
always, and only three. 

When three substituents are introduced, the 
position of the substituent is indicated by the 
number of the carbon atom where substitution 
has taken place. Thus, trimethyl benzene may 
be 1 -, 2-, 3-trimethyl benzene, or 1 -, 2-, 4-trimethyl 
benzene, or 1-, 3-, .5-trimethyl benzene. 

Besides the benzene ring, the simplest carbo- 
eyclic ring, more complex ring compounds are 
known. Thus, the hydrocarbon naphthalene 
(CioHg) is made up of two benzene rings ‘con- 
densed ’ together: 


H H 



C 

H 


li 

H 


3OH 

/ 


Anthracene, contains three benzene rings 

united together: 
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The character of derivatives of these depends 
on the position of the hydrogen replaced. Thus, 
from naphthalene are obtained a- and p-deriva- 
tives by replacing hydrogen in the a position or 
the p position; for example, a>naphthoI is ob- 
tained by replacing one hydrogen by a hydroxyl 
group (OH) in the 1, 4, 5, or 8 position, p- 
naphthol by replacing the hydrogen in the 2, 3, 
6, or 7 position. 


I I I 

\/'\/ p-naphthol 


OH 


/\/\ 



\/\/ a-naphthol. 


Many very complex ring compounds are now 
known, especially among the dyes. 

When the whole ring is not made up of carbon, 
the compound is termed heterocyclic. For example, 
pyridine (contains one atom of nitrogen in the 
ring, and is represented thus: 


H 

0 

/ \ 

HO OH 

hI!) oh 

V 


Quinoline, 



the same rela- 


tionship to naphthalene that pyridine docs to 
benzene, its molecule consisting of condensed 
benzene and pyridine nuclei. The ring com- 
pound need not contain six carbon atoms, 
although rings which do so are by far the 
most numerous. Other heterocyclic rings are 
thiophene and its derivatives. The thiophene 
ring contains only four carbon atoms and one 
atoni of sulphur. 


CJH- 


\ 


CH 






CH=CH\ 

IPyTTol^ I /irUj Otlso contAiiis only four 

CH=CH/ 

atoms of carbon in its ring. 

Ring- dotterel (/Egialitis hiaticdla), a species 
of plover pretty common in Britain, where it 
frequents the shores of bays or inlets of the sea 
and of rivers. It has its name from a white ring 
round the neck. 


Ring-dove, Wood-pigeon, or Cushat (Co- 
luniba palumbus), the largest of the pigeons 
inhabiting Britain, a bird which occurs very 
generally throughout the wooded parts of Europe. 
It is migratory in countries in which the severe 
winters preclude the possibility of its obtaining 
a due supply of food, and even in Britain, in 
which it permanently resides, it appears on the 
approach of winter to assemble in flocks, and to 
perform a limited migration, probably in search of 
food. A bluish-grey colour prevails generally over 
the head, cheeks, neck, back, and rump, whilst 
the breast and under parts of the neck are of a 
purplish red, the belly and thighs dull white. 
A patch of white on either side of the neck forms 
a sort of ring or collar. The average length is 
about 16 or 17 inches. The food of the ring-dove 
consists of grain, acorns, berries, the leaves and 
tops of turnips, &c. The nests are composed of 
sticks and twigs loosely placed together. The 
birds are wary and shy, and rarely breed in con- 
finement. They now frequent London parks. 

Ringed -snake, a harmless colubrine snake 
(Tropidonotus natrix), with teeth so small as to 
be incapable of piercing the skin. It is common 
in England. It fbeds on frogs, mice, young birds, 
&c., which it swallows alive. It is torpid during 
winter. 

Ringworm, or Tinea, is a disease of the skin, 
hair, or nails, and is caused by a vegetable 
fungus. The most common form is ringworm of 
the scalp, which is essentially a disease of child- 
hood, occurring most frequently betw^een the ages 
of five and fifteen. It is common in schools and 
institutions, and is easily spread from one child 
to another by direet contact, by infected capis, 
hair-brushes, and the like. It appears first as a 
small scaly spot, about the size of a threepenny 
piece, with a few broken hairs on the patch. It 
is often overlooked at this stage, and when first 
noticed there may be several patches of varying 
size. If unchecked, it wdll continue to spread, and 
may persist for several years. Various forms of 
treatment have been tried in the past, but it is 
now generally accepted that by far the most 
efficient treatment for ringworm of the scalp is 
the application of the X-rays. Ringworm of the 
skin elsewhere can be removed in a few days by 
the application of strong tincture of iodine or 
antiseptic ointments. Ringworm of the nails is 
very resistant to treatment, and the condition 
may last for years. 

Riobamba, a town of Ecuador, South America, 
capital of the province of Chimborazo. It is 9000 
feet above sca-levcl, and is 85 miles from Guaya- 
quil by rail. It is the seat of an Ecuadorian 
superior court of three judges. The present town 
of single-storied adobe huts dates only from 
1797, when the ancient town of Riobamba, a much 
larger and more splendid place located some 8 
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RIO DE JANEIRO 

miles away, was destroyed by an earthquake. 
Pop. 12,000. 

Rio de Janeiro, a maritime state of BrazU; 
area, 26,627 sq. miles. It is very mountainous, 
being traversed longitudinally by the Serra do 
Mar. The principal river is the Parahyba. The 
most important products are sugar (for which 
the Parahyba Valley is celebrated), maize, and 
mandioca, besides valuable timber. Railways 
include the Central, connecting Rio with the 
Parahyba Valley, and tapping Minas Geracs and 
Sao Paulo; the Leopoldina; Rio do Ouro; and 
Melhoramentos. Pop. (1921), 1,501,970. 

Rio de Janeiro (re-o de zhA-na'i-rq), or simply 
Rio, a city and seaport of South America, the 
capital of the United States of Brazil, situated in 
22° 54' 8. lat., and 43° 10' w. long., at the entrance 
of the Bay of Rio de Janeiro, which forms one 
of the largest and finest natural harbours in the 
world. The bay extends northwards from the 
Atlantic for some 15 miles, and expands in 
width from about 1 mile at the entrance, to some 
10 miles at its maximum. The narrow entrance 
between the Pao de Azucar (Sugar Loaf, 1200 
feet altitude) and the Pico is guarded by the 
forts of Santa Cruz (Pico side) and Sao Joao 
and Theodosio (Azucar side): and the islands of 
Cobras (a naval depot), Lage, and Villegaignon 
are also fortified. High mountains (Corcovado, 
2329 feet altitude) clothed with luxuriant tropical 
vegetation enclose the bay on every side, and 
form a scene of the utmost grandeur and beauty. 

The old town has narrow streets; it is the 
commercial district, and contains the usual 
public buildings. The National Library, opened 
in 1910, is the finest in Latin America. In 
1904 a Municipal Theatre was designed which 
has cost over £2,000,000 to build, and scats 1700 
people. The old Avenida Central was recon- 
structed in 1904, and is now called the Avenida 
Rio Branco. It is the finest street in all America. 
The fine botanical garden, with its avenue 
of palms, is well known. The largest square 
is the Pra^a da Republica, between the old 
and the new town. The chief suburbs are the 
Catete and Botafogo, Villa Isabel, Larangeiras, 
Engenho Novo, Copacabana, Rio Comprido, 
Andarahy, and Jardim. 

There is a naval school on the island of Enxadas. 
Rio de Janeiro is the chief terminus of the 
Brazilian railways, and its streets are traversed 
by several systems of electric and other tramways. 
A cog-wheel railway runs to the top of Corcovado. 
The Leopoldina Railway runs a branch service 
to PetropoUs, and the Central do Brazil, Melhora- 
mentos, and Leopoldina systems maintain trunk- 
line communication with the interior. There is 
a narrow-gauge line to the waterworks at Rio 
do Ouro. The magnificent port-works provide 
ample accommodation and facilities for the rapid 


loading and unloading of ships. There is steam- 
ship communication with all parts of the world. 

Climatically, Rio de Janeiro is an unpleasant 
place; it is hot, humid, and debilitating, the 
average temperature being about 75° F., and 
the rainfall 44 to 45 inches. The temperature 
ranges between 40° F. and 100° F., according to 
season. In 1903 President Rodriguez Alves 
inaugurated a campaign of hygiene and health, 
which was conducted under the direction of 
Dr. Oswaldo Cruz. The sanitation schemes then 
devised, and now rigorously carried out, have 
made the city one of the healthiest tropical 
cities in the world. 

Rio is the seat of the Federal Government of 
Brazil, and constitutes a Federal district distinct 
from the state of Rio de Janeiro, but, unlike the 
Federal District of Columbia (United States), it 
has an elected municipal council (24 members 
sitting for three years). There is also a Prefect, 
who is chosen by the President of the Republic 
and holds office for four years. It is the see of 
an archbishop of the Roman Catholic Church. 

In the city there are over 1200 factories of all 
kinds, which employ some 47,000 operatives. 
The principal manufactures are flour, textiles, 
soap, liquors, mineral waters, stearin candles, 
printing-type, biscuits, sugar, tobaccos, furniture, 
rolling-stock and vehicles, ice, beer, macaroni, 
and machinery. The imports and exports from 
the port are identical with those of Brazil (q.v.). 

The bay was discovered by a Portuguese 
captain on 1st Jan., 1531, and mistaken for a 
river estuary, whence the name (‘ River of 
.January ’). The French occupied the island of 
Villegaignon in 1555, but the Portuguese expelled 
them in 1567, about which time Rio was founded. 
It beeame the capital of Brazil in 1763. Pop. 
(1920), 1,160,000. — Cf. A. .T. Lainoureux, Hand- 
book of Rio de Janeiro, Most treatises on Brazil 
deal with Rio. 

Rio de Oro, a territory belonging to Spain 
on the west coast of Northern Africa, extending 
from Cape Bojador to Cape Blanco; area, 
70,000 sq. miles. It was annexed in 1887, and 
its inland boundaries were settled in 1901 by an 
agreement with France. The population of Rio 
de Oro and Adrar is approximately ,500. 

Rio- Grande- do -Norte (Grand River of the 
North), a maritime state at the north-east angle 
of Brazil; area, 22,189 sq. miles. The surface 
is mountainous; the climate is hot, dry, and 
healthy. Agriculture (sugar, coffee, wax, rubber, 
cochineal, and tobacco) and cattle-rearing form 
the principal branches of industry. The capital 
is Natal. Pop. of state, 1,501,970. 

Rio- Grande -do -Sul, the most southern state 
of Brazil, bounded partly by the Atlantic, and 
bordering with Uruguay and the Argentine 
Republic; area, 91,310 sq. miles; pop. (1920), 
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2,188,830 (or 23*4 per square mile). There is a 
low coastal plain occupied by lagoons, chief 
among which are the Lagda dos Patos and Lag6a 
Mirim. The Jacuhy (300 miles), with its tribu- 
taries the Taquary and the Vaecaeahy, is the 
principal river. The climate of the state is 
temperate and mild, but is semi-tropical in the 
coastal plain. The chief occupations of the 
inhabitants are cattle-rearing and agriculture. 
Coal deposits are extensive. There arc some 1700 
miles of railway. Hides, tallow, horse-hair, bones, 
&c., are exported. The capital is Porto Alegre. 

The Brazilian railways are divided up into a series of 
independent systems, one of which is centred in Kio-Grande- 
do-Sui. The principal State lines are the Quarahim-Itaqui- 
SSo Boija (about 160 miles), which runs from the north- 
west of the Uruguay system northwards along the Uruguay 
River to Uruguayans, Itaqui (a naval station), and to Sao 
Borja; the Porto Alcgre-Cacequy-Uruguayana line (393 
miles), which branches at Cacequy for Livramento. and the 
Uruguayan system and (another line) for Bag^ (129 miles) 
to join the Rio Grande-Bag^ trunk line (175 miles); and the 
line which joins the Porto-Alegre-Cacequy line at Sta 
Maria, and runs northwards with various extensions to the 
Uruguay River and the state of Santa Cathenna. 

Rio- Grande-do- Sul, a seaport-city of Brazil, 
in the state of Rio-Grande-do-Sul, situated on 
the Rio Grande, or outlet of the Lagoa dos Patos. 
The city is the seaward terminus of the Bag^ 
line, which has dock and harbour extensions; 
and it has a direct steamship service with Porto 
Alegre and with Europe. Yerba-mat^, hides, 
hair, wool, tallow, dried meat, and tobacco are 
exported. Brewing is carried on. Rio Grande was 
founded in 1737, and became a cidade (city) in 
1807. Pop. 35,000. 

Rioja, La, a western province of Argentina. 
The east and south are more or less arid; the 
west is well watered, and the smaller streams of 
the north arc used for irrigation purposes. The 
climate is dry and healthy, but is generally so 
hot as to make agriculture and mining unattrac- 
tive. Mining is the principal industry, gold, 
copper, cobalt, silver, nickel, tin, and salt being 
among the minerals worked. Fruit is grown in 
the irrigated sub-montane regions, citrus fruit 
being especially favoured. Area, 37,839 sq. miles; 
pop. (1921), 84,643. 

Rioja, La, a town of Argentina, capital of the 
provincte of La Rioja, on the slopes of the Sierra 
de Velasco; famous for its wines. It is on the 
Cordova-Tucuman trunk line and a Cataniarca 
branch. Pop. (1921), 8250. 

Riom (re-6n), a town of France, in the depart- 
ment of Puy-de-D6me, on the Ambere; served 
by the Lyons Railway, of which it is a junction. 
The chief manufactures are linen, silk, and hard- 
ware. Pop. 10,500. 

Rion. See PotL 

Rio Negro (Sp., ‘ black river ’), the name of 
numerous streams, of which two are important: 
(1 ) A river of South America, and principal tri- 
butary of the Amazon. It rises in Colombia, and 
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joins the Amazon at Manaos after a course of 
about 1000 miles. Through its aiiluent, the Cassi- 
quiari, there is direct communication between 
the Amazon and Orinoco. See Cassiquiari, (2) 
A river in the Argentine Republic. It rises in the 
Andes, and is about 700 miles long; its current is 
very rapid, and its bed much obstructed. 

IWo Negro, a territory of the Argentine, in 
Patagonia, between the Atlantic and the Andes. 
Between the Rivers Negro and Colorado there 
is an irrigated area which is used for pastoral and 
agricultural purposes. The capital is Viedma, 
on the Rio Negro, and there is a military station. 
General Roca, which is connected with Buenos 
Aires and Bahia Blanca by an extension of the 
(Jreat Southern Railway. Area, 79,805 sq. miles; 
pop. (1921), 47,700. 

Rio Negro, a riverine department of Uruguay, 
bounded on the south by the Rio Negro, and on 
the west by the Uruguay. It is flat and devoted 
to stock-raising and general agriculture. Area, 
3230 sq. miles; pop. 39,040. 

Riot. By the English common law a riot is 
an unlawful assembly of three or more persons 
which has actually begun to execute the common 
purpose for which it assembled by a breach of 
the peace, and to the terror of the public. A 
lawful assembly may become a riot if the persons 
assembled form and proceed to execute an un- 
lawful purpose to the terror of the people, 
although they had not that purpose when they 
assembled. Every person convicted of riot is 
liable to be sentenced to hard labour. In Scots 
law rioting is termed mobbing. A person may 
be guilty of mobbing who directs or excites a 
mob although he is not actually present in it. 
Mere presence without participation may con- 
stitute mobbing. By Act 1 George I cap. v. s. 2, 
called the Riot Act, whenever twelve or more 
persons are unlawfully assembled to the distur- 
bance of the peace, it is the duty of the jus- 
tices of the peace, and the sheriff and under- 
sheriff of the countJ^ or of the mayor or other 
head officers of a city or town corporate, to 
command them by proclamation to disperse. 
And all persons who continue unlawfully together 
for one hour after the proclamation is made, 
commit a felony, and are liable to penal servitude 
or imprisonment (substituted for death by 7 Will. 
4 and 1 Viet.). The Act also contains a clause 
indemnifying the officers and their assistants in 
case any of the mob should be killed or injured 
in the attempt to arrest or disperse them. Com- 
pensation out of the rates is paid to persons 
sustaining damage by riot. 

Rio Tinto Mines, a copper-mining area in 
the south-west of Spain, province of Huelva, 
near the Rio Tinto. The town of Rio Tinto has 
10,000 inhabitants. Huelva is the export sea- 
port for the mines, which yield an annual average 
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of about 1,000,000 tons of pyrites containing 
copper ore and sulphur. 

Ripley, an urban district of Derbyshire, Eng- 
land; served by the Midland Railway. There 
are iron-works, boiler-works, and manufactures 
of wicks and braids. Fop. 11,800. 

Rip'on, a cathedral city and municipal borough 
of England, in the county of York (West Riding), 
on the Ure; served by the North-Eastern Rail- 
way. The cathedral dates from the latter half of 
the twelfth century, and has two towers, each 
110 feet high. It was restored * between 1862 
and 1876, and is one of the finest churches in 
England. Ripon has manufactures of machinery, 
saddle-trees, and leather. The city was made 
the seat of a bishop in 1836. Pop. (1921), 8389. 

Rlsca, an urban district of Monmouthshire, 
England, on the Ebbw; served by the Great 
Western Railway. Collieries, tinplate-works, and 
chemical-works provide the chief employments. 
Pop. (1921), 16,750. 

Rlsto'rl, Adelaide, Italian actress, born in 
1822, died in 1906. Among her chief characters 
were Medea, Francesca da Rimini, Marie An- 
toinette, Mary Stuart, and Lady Macbeth. She 
took her farewell of the English stage in 1873. 

RitomePlo (It.), in music, a short repetition 
as of the concluding phrases of an air; or a passage 
which is played whilst the principal voice pauses. 
Ritornelli are also Italian popular songs in stanzas 
of three lines each. 

Ritschl (richl), Albrecht, German theologian, 
born at Berlin in 1822, died in 1889. He studied 
at Bonn, Halle, Heidelberg, and Tubingen, be- 
came professor of theology at Bonn, and in 1864 
was appointed to the chair of theology at Gottin- 
gen. Although in his early thesis he adopted 
the position of his master, F. C. Baur, the second 
edition of his Origin of the Early Catholic Churchy 
in 1857, marked his complete severance from the 
Tubingen school. His chief subsequent works are; 
De Ira Dei; The Christian Doctrine of Justifica- 
tion and the Atonement (3 vols.), his principal 
work; Christian Perfection; Instruction in the 
Christian Religion; On Conscience; History of 
Pietism (3 vols.); Theology and Metaphysics; and 
Collected Essays, Ritschl founded a school of 
theology still of much importance both in Ger- 
many and elsewhere. He sought to eliminate the 
whole metaphysical element from religion, and 
was thus led to reject such doctrines as original 
sin, the Trinity, and the incarnation as of no 
religious value. He condemned mysticism of 
every kind, laid stress on the historical character 
of Christianity, but held free views of inspiration, 
and admitted the most advanced criticism. — Cf. 
A. E. Garvie, The Ritschlian Theology, 

Ritaon, Joseph, English literary antiquarian, 
bom 1752, died 1803. He became a conveyancer 
in Ix>ndon and deputy-high-bailiff to the Duchy 


of Lancaster, and edited many old and rare 
books. He was noted for his industry and in- 
tegrity, but was a quarrelsome critic. His chief 
works are; A Select Collection of English Songs 
(1783), Ancient Songs from the Time of King 
Henry III to the Revolution (1792), A Collection 
of Scottish Songs (1794), RMn HoodPoems (1795), 
and Ancient English Metrical Romances (1802). 

Ritualism is a depreciatory term used in 
ecclesiastical circles to describe a system of 
worship which appears to attach undue signifi- 
cance to ritual in the Christian religion. 

In Christianity differences of custom and usage 
have been marked from the first; but ‘ ritualism 
in the strict sense of the term, has emerged 
mainly in connexion with the Church of England. 
One of the early controversies between the 
Puritans and the Church turned on the place of 
sacramental and symbolic expressions of reli- 
gious faith, the Puritans, largely under a Biblical 
influence, protesting against the practices which 
the Church persisted in carrying on as part of its 
catholic inheritance. Last century the struggle 
assumed fresh and fierce forms. The revival of 
mediaival practices in worship preceded the 
Oxford movement, but the influence of the 
Tractarians led to developments which went far 
beyond what the early Tractarians intended or 
even permitted. The troubles began about 1859, 
when some Anglican clergymen introduced prac- 
tices like absolution, the eastward position, and 
the use of vestments in celebrating the sacrament. 
These involved riots in some churches, eccle- 
siastical trials, and parliamentary legislation, 
including the ineffective Public Worship Regula- 
tion Act of 1874, which was designed, in Lord 
Beaconsfield^s words, “ to put down ritualism ”. 
Ritualism was not put down, and the main prac- 
tices advocated by the reformers are now widely 
observed in English churches of the ‘ High ’ 
order. 

The six points insisted upon were; (a) the 
right to use eucharistic vestments; (6) the mixed 
chalice, i.e. mixing water with wine in the 
sacramental cup; (c) the wafer of unleavened 
bread; (d) the use of the eastward position at the 
altar by the celebrant; (c) the use of incense; 
and ( / ) of altar lights. The majority of these 
practices are obviously connected with the cele- 
bration of the eucharist, and indeed ^ ritualists * 
insist upon ritual for the sake of its dogmatic 
importance, as the expression of faith in the real 
presence of the Deity, concentrated in the 
eucharist. This is the central issue. The ritual 
practices are no more than the outward form of 
this inner belief. The God is assumed to be 
present on the altar, in the wafer. Hence even the 
lights are in honour of Him, not to beautify the 
church nor to impress the worshipper; their 
function is to show homage to the divine Guest. 
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It was this idea— the idea of the Roman Mass — 
which naturally led to the antipathy shown at 
first to the ritualists, who were accused of 
incipient Popery. Ritualism was the term applied 
to all tendencies in public worship which “ indi- 
cate a design to alter at least the ceremonial of 
religion established in and by the nation, for the 
purpose of assimilating it to the Roman or 
Popish ceremonial ” (W. E. Gladstone). The 
suspicion and the alarm were not altogether 
unnatural, though they proved to be exaggerated. 
To the fear of an insidious propaganda of 
Romanism by clergymen in the pay of the 
national Church was added, on broader lines, 
the dislike felt by genuinely religious people to 
what they considered the reintroduetion of ad- 
ventitious and superstitious forms in worship, 
which were mediaeval rather than Christian. 

Bibliography: W, E. Gladstone, The Church 
of England and Ritualism; Sir W, V. Harcourt, 
The Crisis in the Church (1896), and Lawlessness 
in the National Church (1899); M. MacColl, The 
Reformation Settlement Examined (1899). 

Ritual Murder, or Blood Accusation, the 
accusation levelled against the early Christians 
and constantly against the Jews of requiring and 
employing human blood in connexion with 
religious ceremonies and for ritual purposes. 
During the Dark Ages the charge was brought 
against the Jews, who were accused of requiring 
Christian blood for their Passover ceremonies. 
Numerous have been such cases of blood accusa- 
tion, from the first instance which occurred at 
Norwich in 1144 to the famous Beiliss case in 
Russia in the present century. Trustworthy 
Christian scholars (not to speak of Jewish savants) 
have, however, solemnly declared — furnishing 
unassailable proofs — that there is absolutely no 
Jewish ritual prescribing the use of blood of any 
human being, and that, on the contrary, the laws 
of the .Tews command them “ not to defile them- 
selves with blood ”. These scholars have also 
proved conclusively that no .Jewish sect has ever 
been guilty of such a ceremony. The best and 
most recent work on the subject is The Jew and 
Human Sacrifice, by Professor H. Strack. — Cf. 
article in Jewish Encyclopaedia, 

Riu-Kiu. See Ryu-Kyu, 

Rive-de-Gler (rev-d6-zhya), or simply Rive, 
a town of France, in the department of Loire, 
on the Gier. The coal-field which surrounds the 
town is the most valuable in France. There are 
glassworks, spinning and other mills, foundries, 
machine- and iron-works. Pop. 15,800. 

Rivera, a department of North-Eastern 
Uruguay, bounded on the north by the Brazilian 
state of Rio-Grande-do-Sul. Rivera, in the ex- 
treme north of the department, is the capital. 
The state is served by the north-eastern line of 
the Uruguayan combined system, whose ter- 


minus is at Rivera. Cattle are exported. State 
area, 3793 sq. miles; pop. (1921), 48,350. Pop. 
(city) about 10,000, See Uruguay, 

River- crab, a name given to a genus of crabs 
(Thelphusa), inhabiting fresh water, and having 
the carapace quadrilateral and the antennae very 
short. In structure it is intermediate between 
shore-crabs and land-crabs. One species (T. 
fluviatilis) inhabits muddy lakes and slow rivers 
in the south of Europe. 

Riverside, a city of California, United States, 
the county seat of Riverside county, on the 
Santa Ana; serv’^ed by the At(;hison, Topeka, 
& Santa F^, the Southern Pacific, and the San 
Pedro, Los Angeles, & Salt Lake Railways. 
Citrus fruit is produced locally. Riverside is the 
focus of the finest orange-growing district of 
California. Pop. 20,000. 

River -tortoise, a name of certain aquatic 
tortoises which come to shore only to deposit 
their eggs. They arc exclusively carnivorous, 
subsisting on fishes, reptiles, birds, &c. The edges 
of the mandible are so sharp and firm that they 
easily snap off a man’s finger. Well-known 
species are the soft-shelled turtle {Trionyx ferox) 
and the large and fierce sn.apping turtle (Chelydra 
serpentina) of America. (See Snappingdurtle,) 
They inhabit almost every river and lake in the 
warmer regions in the Old and New Worlds, 
and Trionyx gangeticus is plentiful in the Ganges, 
where it preys on human bodies. See Tortoise, 

Rivet, a short cylindrical piece of steel, 
wrought iron, copper, or other malleable ineta4 
formed with a head and inserted in a hole through 
both of two pieces of metal, after which the 
point is hammered out to keep the two pieces 
closely bound together. The heads are made 
either of the snap or pan shape. The points are 
made countersunk, snap, or conical. In machine 
riveting snap heads are the most commonly 
used, but where a flush surface is required, as in 
shipbuilding, countersinking is common. The 
conical form is only used where the space for 
working is so restricted as only to permit of 
hammering. The punching of rivet holes has a 
marked effect on the strength of plate or girder 
iron. In boiler-work it is customary to specify 
that all rivet holes be drilled, to reduce the effects 
upon the material of the plate. Many different 
types of riveted joints are necessary in steel 
construction, such as single, double, or chain- 
riveted lap joints and butt joints. Riveting is 
usually performed with hydraulic tools, but 
hand operations are frequently necessary. 
Ralph H. Tweddell introduced hydraulic riveting 
in 1865. 

Riviera, the narrow* highland coastal belt of 
the compartimento of Liguria, which strictly 
includes only the region between Nice and Spezia, 
but is popularly extended to embrace the whole 
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coast of the department of AIpes-Maritimes and the 
Italian seaboard as far as Leghorn. The Riviera 
sweeps in a curve round the Gulf of Genoa, and 
is divided by Genoa into a western portion, the 
Riviera di Ponente (‘ the coast of the setting sun ’ ), 
and an eastern portion, the Riviera di Levante 
(‘ the coast of the rising sun ’). Nice, Monaco, 
Monte Carlo, Mentone (all in France), Venti- 
miglia, Bordighera, Ospedaletti, San Remo, 
Porto Maurizio, Oneglia, Diano Marina, Alassio, 
Arenzano, and Pegli are in the Riviera di Ponente; 
Nervi, Santa Margherita, Rapallo, Chiavari, 
Sestri Levante, Levanto, and Spezia are in the 
Riviera di Levante. Cannes, Grasse, Antibes, 
Fr^jus, and Hyeres, all west of Nice and in the 
department of AIpes-Maritimes, are frequently 
spoken of as Riviera towns. All are served by 
the coastal railway which passes through Nice 
and runs to Spezia, a distance of about 172 miles. 
The great attractions of the Riviera are the 
mildness of the winter climate, the beauty of 
the natural surroundings, the exceptional facilities 
for sea-bathing, and the casinos. Although 
Liguria in general, and the Riviera in particular, 
are peculiarly susceptible to seismic disturbances, 
there is a complete chain of houses, villas, 
villages, and towns between the most easterly 
and the westernmost limits of the Gulf of Genoa. 
Bananas, pomegranates, dates, and prickly pears 
flourish, and the flora generally is of a sub- 
tropical character. 

Riviere (ri-ver'), Briton, subject and animal 
painter, born in London 1840, died 1920. He 
was elected a.r.a. in 1878, and r.a. in 1881. 
Among his chief pictures, many of which have 
been engraved, are: Circe, An Anxious Moment ^ 
In Manus TuaSy Actceon, Vee Victis, Rizpah, A 
Fool and his FoUy, A Mighty Hunter before the 
Lordy Beyond Man's Footsteps, Apollo, To the 
Hills, Aphrodite, 

Riv'oli, a town of Piedmont, North Italy, in 
the province of Turin. The environs are studded 
with villas belonging to the wealthy inhabitants 
of Turin, with which it is connected by rail. 
Silk and macaroni are made. Pop. 8000. 

Rivoli-Verone'se, a village of Venetia, North 
Italy, between Lake Garda and the right bank 
of the Adige, 14 miles north-west of Verona. 
Here Napoleon, with Joubert and Mass^na, 
defeated the Austrians on 14th Jan., 1797. 

Rizzio, David, a native of Turin, born about 
1538, died 1566. He came to Scotland in 1564 
in the train of the Ambassador from Savoy, and 
soon became so great a favourite with the queen 
that he was appointed her secretary for foreign 
languages. The distinction with which he was 
treated by his mistress soon excited the envy of 
the nobles and the jealousy of Darnley. A con- 
spiracy, with the king at its head, was formed 
for his destruction, and before he had enjoyed 
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e two years of court favour the Lord Ruthven and 
a others of his party were introduced by Darnley 
i into the queen's apartment, where they murdered 
e Rizzio. See Mary Stuart, 

I, Roach {Leuciscus ruMlus), a species of fresh- 
c water fish of the carp family (Cyprinidac), found 
», in Great Britain. 

i- Roads and Pavements. The Romans set an 
», example in road-building, for in all the lands 
\, they invaded they constructed highways for ser- 
i; vice in facilitating the movements of troops, 
i. These roads, many of which exist to this day, 
e made travel easy, and thus helped to spread 
5, Roman civilization throughout their territories, 
e In spite of this good beginning, road -making 
Y remained in a very wretched state until towards 
y the end of the eighteenth century. The improve- 
e ment in roads began in England at a later date 
I. than in many Continental countries, 
e In determining the route of a main road 
►f natural obstructions and differences of levels 
s must be considered, as well as directness of route, 
h the deviations necessary to pass through impor- 
r, tant centres of population, and expense of up- 
i, keep. The early British road-makers, such as 
5, Telford, considered a rise of 1 in 24 as the maxi- 
y mum, but, except in extreme cases, endeavours 
i, are now made to keep the gradients smaller than 
■s that value. 

h Every road has a foundation, a base, and a 
top layer. The base may be built up of broken 
il stone and cement, while the top layer may be 
e made of sand, gravel, or granite chips mixed 
L. with tar, or of wood blocks. Roads are made 
e with a camber to assist the draining of water 
ty from the surface. 

4 Early in the nineteenth century Macadam 
\e introduced the system known by his name, in 
te which rough, angular, broken pieces of granite 
were allowed to knit themselves together into a 
n compact mass under the action of the traffic, 
d assisted by a small amount of water and bonding 
;s material. The roads produced by this inventor 
1. were a great improvement on those in use before 
his time. The term macadam road is used to- 
h day for a type of construction which is hardly 
k compatible with the engineer’s intentions. When 
i. the road-making operations had to be performed 
i, at a greater rate than was common in Macadam’s 
time, the steam-roller was introduced, with a 
it much freer use of water. The new roads are very 
4 different from those of Macadam, and have a 
d comparatively short life. In dry weather they 
n become unbearable because of the dust, and in 
n wet weather they are covered with mud. To 
IS discriminate between this type of road-making 
it and the work of Macadam, which was excellent 
I- for the type of traffic then to be accommodated, 
d many engineers prefer to use the term ‘ water- 
d bound ’ for the modern product. 
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Traffic is not the only agent of destruction 
at work on roads, for perhaps the major action 
is that of the weather, which can, however, be 
considerably reduced by the effective water* 
proofing of the road surface and the provision 
of suitable drainage for the foundation. The 
common mediums for waterproofing are tar or 
bitumen preparations. 

Wood paving has proved very effective as a 
material for roads, especially where the softer 
woods are used. Jarrah wood and beech blocks 
are the most suitable for this purpose. The harder 
woods ‘ cobble ’ at the edges. — Cf. Law, Clerk, 
and Wallis-Taylor, Itoads and Streets, 

Robert, Duke of Normandy, surnamed the 
Devil, The younger son of Duke Richard II by 
his marriage with Judith, a daughter of Count 
Godfrey of Brittany, he succeeded his elder 
brother, Richard III, in 1027. The first years 
of his government were employed in bringing his 
rebellious vassals into subjection, and he then 
restored Count Baldwin of Flanders to his states. 
In 1033 he set out to visit the holy places, and 
subsequently made the pilgrimage to Jerusalem 
on foot. While returning he died suddenly at 
Nicaea, in Asia Minor (1035). He is supposed to 
have been poisoned by his servants. His heroic 
deeds and penance have given rise to numerous 
stories. William the Conqueror was his son. — Cf. 
E. A. Freeman, History of the Norman Conquest, 

Robert II, King of Scotland, born 1816, died 
1300. He was the son of Marjory, daughter of 
Robert Bruce, and of Walter, Steward of Scotland, 
and was thus the first of the Stewart or Stuart 
kings. Recognized by Parliament in 1318 as 
heir to the crown, he succeeded David II, and 
was crowned at Scone, 26th March, 1371. He 
had long acted as regent, and had done good 
service in the English wars. An Act of Parlia- 
ment in 1375 settled the crown on his sons by 
his first wife, Elizabeth Mure of Rowallan, ille- 
gitimate by ecclesiastical law. His reign was 
comparatively a peaceful one, one of the chief 
events being the battle of Otterburn. — Cf. 
Andrew Lang, History of Scotland, 

Robert III, King of Scotland, eldest son of 
the preceding, was born in 1340, and died in 1406. 
He was originally called John, but changed his 
name on his coronation in 1390. Having been 
lamed by accident, he was unable to engage in 
military pursuits, and he trusted the manage- 
ment of affairs almost entirely to his brother, 
whom he created Duke of Albany. In 1398 Albany 
was compelled to resign his office by a party who 
wished to confer it on the king’s eldest son, David, 
Duke of Rothesay. War was renewed with Eng- 
land, and the battle of Homildon Hill, 14th Sept., 
1402, resulted in a disastrous defeat of the Scots. 
In this year the Duke of Rothesay died in Falk- 
land Castle, where he had been imprisoned; and 


it was commonly believed that he was starved to 
death at the instigation of Albany. Dread of 
Albany, who had recovered the regency, induced 
the king to send his second son, James, to France 
in 1406; but the vessel which carried him was 
captured by the English, and Henry IV long 
detained him as a prisoner. Soon after this event 
Robert died. — Cf. P, F. Tytler, History of Scot- 
land, and Scott, Fair Maid of Perth, 

Robert of Gloucester, an English historian, 
is supposed to have been a monk in the abbey of 
Gloucester during the reign of Edward I, but of 
his private history nothing is known. His history 
of England, in verse, extends from the period 
of the fabulous Brut to about a.d. 1300. 

Roberts, Bartholomew, pirate, born 1682, 
died 1722. (Cf. Piracy,) He plundered in the 
vicinity of Barbados, Dominica, Newfoundland, 
Sc,, and was killed in action against H.M.S. 
Swallotv, his two ships {Royal Fortune and a 
small sloop) being destroyed. 

Roberts, David, painter, was born in Edin- 
burgh in 1796, died in 1864. He first worked as 
a house-painter, then became a scene-painter, 
and in 1822 was engaged as such for Drury Lane 
Theatre. In 1848 he exhibited The Chancel of 
the Church of St, Paul, Antwerp, now in the 
National Gallery. Rome: Sunset from the Convent 
of San Onofrio is in the Edinburgh National 
Gallery, Pyramids from the Nile and The Great 
Temple of Edfou, Egypt in th<r South Kensington 
Museum. 

Roberts, Frederick Sleigh, the future Earl 
Roberts of Kandahar, Pretoria, and Waterford, 
V.C., K.G., K.r., G.C.B., O.M., G.C.S.I., G.C.I.E., affec- 
tionately known to the army as ‘ Bobs ’, was the 
son of General Sir A. Roberts, an officer of the 
Indian army. He was born in 1832 at Cawnpore, 
where his father was in command. After passing 
through Eton and Sandhurst, he received a com- 
mission in the Bengal Art illery of the East India 
Company (1852). Two years later he became 
D.A.Q.M.G, at Peshawur, and spent the greater 
part of the next twenty years in that branch of 
the staff, being appointed Q.M.G. in India in 
1873. 

At the outbreak of the Mutiny in 1857 Roberts 
accompanied the Punjab mobile column in the 
capacity of staff officer. Eventually he made his 
way to Delhi, where the scanty British force was 
just holding its own, and on his arrival he was 
appointed Assistant Q.M.G., and served in 
this capacity till the city fell in the following 
September. From Delhi he went to Cawnpore, 
then to Lucknow, where he performed the deed 
which brought him the Victoria Cross. After a 
visit home, during which he married, he returned 
to India in July, 1859, and took up his duties at 
Simla as Assistant Q.M.G., Army Head-quarters, 
In 1860, on the assumption of the government 
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of India by the Crown, Roberts elected for 
transfer to the Royal Artillery, into which he 
was received as second captain, with the brevet 
of major. The year 1863 saw him engaged on 
the North-West Frontier in the Umbeyla Cam- 
paign against the Bunerwals. In 1867-8 he was 
employed with the Abyssinian Expeditionary 
Force, and was given the brevet of lieutenant- 
colonel. The Lushai Expedition of 1871 brought 
him a c.b. and promotion to Deputy Q.M.G. 
in Simla, which post he held till 1873, when 
he became Q.M.G. in India. On the out- 
break of war with Afghanistan (1878) 
Roberts, who since 1875 had been a full 
colonel, took over command of the Kurram 
Field Force assembling at Kohat. This force 
crossed the border on 21st Nov., fought a suc- 
cessful action at the Peiwar Kotal on 2nd Dec., 
and restored order in Kurram. In accordance 
with the terms of the Treaty of Gandamak a 
British envoy was sent to Kabul, and his 
murder and the dispatch of a punitive force 
culminated in the brilliant march by Roberts’s 
mobile column to the relief of Kandahar. The 
idea was Roberts’s own, and he began his march 
of 313 miles on 11th Aug., reaching and relieving 
Kandahar on the 31st. Shortly after, the British 
armies were withdrawn from Afghanistan, and 
for his services Sir Frederick Roberts was 
appointed commander-in-chief of the Madras 
army. After the Majuba disaster Roberts was 
asked to go out to Natal as Governor and com- 
mander-in-chief; he accepted, and reached Natal 
only to turn round and come home again, a 
change of Government having brought about a 
reversal of policy. From 1881 to 1885 (he was pro- 
moted lieutenant-general in 1883) he was com- 
mander-in-chief of the Madras army, and in Nov., 
1885, he became commandcr-in-chief in India, 
continuing in this liigh position till April, 1893, 
or two years longer than the usual period. 
During his tenure of the chief command he was 
promoted general (28th Nov., 1890), and raised 
to the peerage under the title of Baron Roberts 
of Waterford and Kandahar (20th Feb., 1892). 

In 1893 Lord Roberts left India and returned 
home, and two years later was offered, and 
accepted, the chief command in Ireland, having 
been promoted field-marshal on 25th May. 
Then, before the tenure of this appointment had 
expired, the South African War broke out 
(Oct., 1899), and in December of that year 
Lord Roberts went out as commander-in-chief. 
Returning home, he assumed the highest office 
a soldier could then aspire to, and became 
commander-in-chief of the army in succession 
to Lord Wolseley. On 11th Feb., 1901, he was 
created Viscount St. Pierre and Earl Roberts. 
In 1904 the office of commander-in-chief of the 
army was abolished; Lord Roberts, therefore, 
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was the last of a long line of distinguished sol- 
diers to fill this post. 

Even in retirement, after fifty-two years of 
active service. Lord Roberts could not remain 
inactive, but employed a great part of his time 
in advocating the necessity for some form of 
universal military training in preparation for 
the struggle which he knew must come. When 
at last it did arrive, nothing would suit ‘ Bobs % 
in spite of his eighty-two years, but to be with 
his comrades in France, where he died on 14th 
Nov., 1914. 

Bernard Partridge’s cartoon in Punch of 25th 
Nov., 1914 (A Pattern of Chivalry)^ with the 
wording. 

This was the happy warrior. This was he, 

That every man in arms should wish to be, 

most worthily strikes the right note. Lord 
Roberts’s heir. Lieutenant Roberts, was killed 
while endeavouring to save the guns at Colcnso 
(South African War). He also was awarded the 
Victoria Cross. Lord Roberts’s earldom was 
left by special remainder to his daughters and 
their heirs, the present holder of the title being 
his eldest surviving daughter. 

Lord Roberts’s book Forty-one Years in India 
is a marvellous record of soldiering from 1852 to 
1893. 

Robertson, Frederick William, British divine, 
bom in London 1816, died in 1853. He was 
educated at the grammar-school of Beverley, 
Edinburgh Academy, and Edinburgh University. 
Failing to obtain a commission in the army, he 
matriculated at Brasenose College, Oxford, in 
1837. In 1847 he became incumbent of Trinity 
Chapel, Brighton, and continued in this charge 
with increasing fame as a preacher till his death. 
His views were alleged to be heterodox and 
socialistic. 

Robertson, Thomas William, dramatist, born 
1829, died 1871. His parents being actors, he 
early went on the stage, but was never a success. 
In 1853 he settled in London, where for several 
years he struggled on with light literature. In 
1864 he had considerable success with David 
Garrick^ a play produced by Sothern; but his 
fame rests on a series of plays produced at the 
Prince of Wales’ Theatre (1866-70), including 
Ours, Caste, Play, School, and M,P, Though 
sneered at on their production by certain critics, 
and nicknamed ‘ cup-and-saucer dramas *, they 
were distinctly above the level of contemporary 
drama, being excellent acting plays. Robertson 
was a master of stagecraft, and had a hearty and 
altogether wholesome sense of humour. 

Robertson, William, historian, was born at 
Borthwick, in Midlothian, where his father was 
minister, in 1721, died in 1793. His History 
of Scotland during the Reigns of Queen Mary and 
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King James VI appeared in 1759 (2 vols. 4to). 
This work led to the author’s appointment as 
principal of the University of Edinburgh in 1762. 
Two years after he was made historiographer- 
royal for Scotland. His History of ike Reign of 
Charles V appeared in 1769, liis History of 
America in 1777, and in 1 791 An Historical Disqui- 
sition concerning the Knowledge which the Ancients 
had of India, As an historian he is admired for 
skilful and luminous arrangement, distinctness 
of narrative, and highly graphical description. 
His style is pure, dignified, and perspicuous. 

Robespierre (rob-es-pi-ar), Maximilien Fran- 
9ois Marie Isidore, French revolutionist, born at 
Arras 1758, executed 1794. The son of an advo- 
cate, he was educated at the College of Louis-le- 
Grand at Paris. He afterwards practised as an 
advocate at Arras, and held for a short period 
the position of judge in the bishop’s diocese. In 
1789 he was elected deputy to the States-General, 
and was a zealous supporter of democratic 
measures. At this time he became a prominent 
member of the Jacobins and other revolutionary 
clubs. In March, 1791, he was appointed public 
accuser to the New Courts of Judicature, and 
elected a member of the Convention. In the 
proceedings against Louis XVI he distinguished 
himself by the relentless rancour with which he 
opposed every proposal to avert or delay the 
fatal result. On 24th March, 1794, the H<Sbertists 
fell victims to his jealousy. A week later he caused 
Danton to be arrested, who, after a trial of four 
days, was guillotined, together with Camille 
Desmoulins, on 5th April. Robespierre’s power 
now seemed to be completely established, and 
the Reign of Terror was at its height. On 7th 
May, 1794, he, as President of the Convention, 
was the chief agent in making the Convention 
decree the existence of the Supreme Being; and 
on 8th June he celebrated the Feast of the 
Supreme Being. In the meantime a party in 
the Convention was formed against Robespierre, 
and on 27th July he was openly accused of 
despotism. A decree of arrest was carried against 
him, and he was thrown into the Luxembourg 
prison. He was released by his keeper on the 
night of the same day, and conducted to the Hall 
of Commune, where his supporters were collected. 
On the following day Barras was sent with an 
armed force to effect his arrest. Robespierre’s 
followers deserted him, and he was guillotined 
on 28th July, 1794, together with some twenty- 
three of his supporters. The tendency with 
modern writers is to modify the character for 
infamy which at one time obtained regarding 
Robespierre. — Bibwography: G. H. Lewes, Life 
of Mandmilien Robespierre; H. Belloc, Robes- 
pierre; C. F. Warwick, Robespierre and the 
French Revolution, 

Robin, a name given to several birds, more 


especially to the robin redbreast of Europe (see 
Redbreast) and to an American species of thrush 
(Turdus migratorius)i as also to the bluebird of 
America. See Bluebird, 

Robins, Benjamin, mathematician and artil- 
lerist, born at Bath in 1707, died in 1751. He 
was self-educated, and attained an extraordinary 
knowledge of mathematics, a subject which he 
taught in London. He also made experiments 
on projectiles, and his chief work. The New 
Principles of Gunnery^ appeared in 1742. In 
1749 he became engineer-in-chief to the East 
India Company, and fortified Madras, where he 
died of fever. 

Robinson, Henry Crabb, British journalist, 
born at Bury St, Edmunds 1775, died 1867. He 
was intimately aequainted with almost every 
man of eminence in his time, and his Diary, 
Journals^ and Reminiscences arc a perfect mine 
to students of literary and social history. Selec- 
tions were edited and published by T. Sadler 
in 1869. 

Rob Roy (that is, ‘ Robert the Red ’), a cele- 
brated Highland freebooter, born in 1671, died 
in 1734. He was the younger son of Donald 
Maegregor of Glengylc, by his wife, a daughter 
of Campbell of Gleneaves. Like other Highland 
gentlemen of this period, Rob Roy was a trader 
in cattle previous to the rebellion of 1715, in 
which he joined the adherents of the Pretender, 
also carrying on operations 'igainst the Govern- 
ment on his own account. See Sir Walter Scott’s 
Introduction to the novel of Rob Roy, — Cf, A. H* 
Millar, Story of Rob Roy, 

Roc'ambole {Allium scorodoprOsum), a species 
of onion, having bulbs resembling those of the 
garlic. It is cultivated for the same purposes, and 
is considered as having a more delicate flavour. 

Rocha, a maritime department of South- 
Eastern Uruguay. The chief industry is stock- 
raising, but some minerals, chiefly lead, iron, 
and copper, are found. The capital is Rocha (pop. 
5000). Communications are afforded by the State- 
operated line between La Paloma and Rocha 
(20 miles). Area of the department, 4280 sq. 
miles; pop (1921), .50,000. 

Rochambeau (ro-sh^n-bo), Jean Baptiste 
Donatien de Vimeur, Comte de. Marshal of 
France, born in 1725, died in 1807. He entered 
the French army in 1742, distinguished himself in 
the Seven Years’ War, and became field-marshal 
in 1761. From 1780 to 1782 he commanded the 
French forces sent to aid the revolted British 
colonists in America. 

Rochdale, a municipal and county borough 
of Lancashire, England, on the Roch; served by 
the Lancashire & Yorkshire Railway, Rochdale, 
which derives its name from the river, is a place 
of considerable antiquity, and was early noted 
for its woollen manufactures, which have re- 
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mained a chief staple till the present day. Cotton 
is extensively manufactured, and there are also 
foundries and machine-shops, while in the neigh- 
bourhood are stone-quarries and extensive 
collieries. The parish church (St. Chad) was 
founded in the twelfth century. The other chief 
buildings are the town hall, free library, technical 
school, grammar-school, and school of art. The 
Equitable Pioneers Society (1844) was the first 
co-operative society. By means of canals Roch- 
dale has water communication with all the in- 
dustrial centres of the north of England. Pop. 
(1921) 90,800. 

Rochefort (rosh-for), Henri (Victor Henri, 
Marquis de Rochefort-Lu^ay), French journalist, 
dramatist, and politician, born in Paris 1881, 
died 1913. From his seat in the Chamber of 
Deputies, and in his newspapers, La Lanterned 
La Marseillaise^ and V IntransigeanU he made 
vigorous attacks on successive Governments. 

Rochefort, or Rochefort -sur-Mer, a strongly 
fortified seaport and naval arsenal of France, 
in the department of Charente-Inf^rieure, on 
the Charente, about 9 miles above its mouth. 
There are foundries, engineering - shops, and 
storehouses. There is a large naval hospital. 
The town has a good trade in colonial produce, 
wine, brandy, grain, salt, cattle, and dairy pro- 
duce. Pop. 35,000. 

Rochelle (ro-shell). La, a fortified seaport- 
town of France, capital of the department of 
Charante-Inf^rieure, on the Atlantic, protected 
by the Islands of Ol^ron and R<S. The chief 
buildings are the cathedral, town hall, and courts 
of justice. The harbour of La Pallice is one of 
the best on the west coast of France. La Rochelle 
has a trade in wines, brandies, and colonial pro- 
duce. Its industries include briquettes and 
chemicals, petroleum-refining, and shipbuilding. 
In the religious wars it was long a Protestant 
stronghold. It stood an eight months’ siege in 
1572, but was forced to surrender by famine 
after three months in 1628. Pop. 36,370. 

Rochelle Salts is the double tartrate of sodium 
and potassium. It has a taste like common salt, 
and occurs in large colourless crystals. In small 
doses it acts as a diuretic, and in large doses as a 
purgative, 

Roches -moutonn^es (rosh-md-ton-a), the 
name given by De Saussure to the rounded and 
smoothed humps of rock occurring in the beds 
of ancient glaciers. They have received their 
form and smoothness from the action of glaciers 
containing strong abrading material. 

Roch 'ester, John Wilmot, Earl of, a witty 
and profligate nobleman of the court of Charles 
II, was born in Oxfordshire in 1647 or 1648, died 
in 1680. He was educated at Wadham College, 
and succeeded to the title and estates in 1659. 
He served in the fleet under Lord Sandwich, and 


distinguished himself at the attack on Bergen. 
On his return to England he became the personal 
friend and favourite of the king. His constitution 
gave way under his habits of drunkenness and 
debauchery, and he died at the age of thirty-two. 
His poetical works consist of satires, love-songs, 
and drinking-songs, many of them gems of wit 
and fancy, and many of them daringly immoral. 

Rochester, a city, municipal borough, and 
river-port of England, in the county of Kent, on 
the Medway adjoining Chatham; served by the 
South-Eastern Chatham Railway. It consists 
of Rochester proper, on the right bank of the 
river, and of Strood and part of Frindsbury 
parish on the left bank, communication being 
kept up by an iron swing-bridge. Rochester 
consists principally of one spacious street, which 
traverses it in a south-south-east direction towards 
Chatham, and of a number of minor streets. The 
cathedral, founded in a.d. 604, belongs to various 
periods, and was largely restored during last 
century. The industries include shipbuilding, 
agricultural implements, traction-engines, oil- 
cake, and cement. Rochester imports paper- 
making materials and timber, and exports cement. 
Many of the inhabitants are employed in the 
Royal Dockyard at Chatham. Pop. (1921), 
31,260. 

Rochester, a city of New York, United States, 
the county seat of Monroe county, on the Genesee, 
7 miles above its entrance into Lake Ontario; 
served by the Erie Canal, w'hich crosses the river 
by a splendid aqueduct; and by the Erie, Lehigh 
Valley, West Shore, and Buffalo Railways; by 
two divisions each of the Pennsylvania and 
Rochester & Pittsburg Railways; and by five 
divisions of the New York Central & Hudson 
River Railway. The prosperity of Rochester is 
partly due to the immense water-power furnished 
by the falls of the Genesee, which within the city 
limits makes a descent of 268 feet, one of the falls 
having a height of 96 feet. This power is employed 
in driving enormous flour-mills. Rochester is 
one of the first cities of the world in the manu- 
facture of photographic and optical goods; it 
is the focus of enormous manufactories of the 
Eastman Kodak Company, and of the Bausch 
& Lomb Optical Company, who make lenses, 
telescopes, field-glasses, &c. Lubricating oil is 
also refined on a large scale. Pop. (1920), 295,750. 
— Cf. W. F. Peck, History of Rochester and 
Monroe County (2 vols., Chicago). 

Among other Rochesters in the United States are: (i) 
Rochester, city of New Hampshire, in Strafford county, on 
the Cochecho and Salmon Falls; served by four lines of the 
Boston & Maine Railway. Pop. (1921), 9700. (2) Rochester, 
a city of Minnesota, county seat of Olmsted county, on 
the Zumbro: served by the Chicago Great Western and the 
Chicago & North-Western Railways. Pop 10,000. 

Roche-sur-Yon (rosh-siir-yon), La, formerly 
Napoleon Vendee and Bourbon Vendee, a 
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town of France, capital of the department of 
Vendee, on the Yon, 49 miles south of Nantes. 
It was mode the capital of the department by 
Napoleon I in 1807, being then a mere village. 
Pop. (1911), 14,885. 

Rockall, an islet of the Atlantic Ocean, 240 
miles from the nearest point on the Irish coast, 
290 miles from Scotland, and 170 miles from St. 
Kilda. It is about 250 feet in circumference at 
its base, and about 70 feet in height, and repre- 
sents the last fragment of the foundered portion 
of the ancient continent of Arctis, 

At a radius of 2I miles from the rock the depths are from 
40 to 70 fathoms; out within that area two other small rocks 
rise nearly to the surface of the sea. Haslewood Rock is a 
small half-tide detached rock, cables from Rockall, and 
Helen’s Reef, if miles from it, is covered by about 6 feet of 
water at low tide. Of three specimens of rock obtained from 
Rockall^ two were found to be augite granite with apatite, 
magnetite, arfvedsonite, and a blue soda - amphibole; the 
third was a dyke rock. 

Rockefeller, John Davison, American capi- 
talist and philanthropist, born 1839. In 1870 
the two Rockefellers, Andrews, and two men 
named Flagler and Harkness respectively, formed 
between them the Standard Oil Company, John 
D. Rockefeller being president. This combine 
gradually smashed all opposition in the American 
oil industry, and although it came in for much 
criticism during the anti-trust movement, the 
business brought immense wealth to the pro* 
moters. John D. Rockefeller retired in 1895, the 
wealthiest man in the world. An enthusiastic 
follower of the Baptist faith, he subsequently 
devoted himself completely to philanthropic 
work, and it is estimated that his gifts exceed 
$500,000,000. 

Rocket (Brassica erUca), a cruciferous plant of 
the cabbage genus growing wild in many parts of 
Europe. It has a strong odour and pungent taste, 
but is used by the Italians for salads. The term 
rocket is also applied to the dame’s violet 
(Hespiris matrondlis) and to species of other 
genera belonging to the ord. Cruciferae. 

Rocket, a projectile consisting of an iron 
cylinder filled with an inflammable composition, 
the reaction of the gases produced by the com- 
bustion of which, pressing on the head of the 
rocket, serves to propel it through the air. The 
Congreve rocket was used in the British army up 
to 1860, and the Hale rocket to 1885. Rockets 
are still used for signalling and for pyrotechnic 
displays (see Fireworks), but their most important 
application is in the rocket apparatus for saving 
life at sea, by means of which a rope is thrown 
either from a ship in distress to the shore, or 
from the shore to the ship, generally the latter. 
The most reliable missiles are those discharged 
from a mortar or gun by gunpowder, and have 
a line attached to them. The life-mortar of Cap- 
tain Manby, invented in 1807, is practically still 
in use. His missile was a shot with curved barbs. 


resembling the flukes of an anchor or grapnel, 
to grapple the rigging or the bulwarks of a ship. 
An ingenious rocket-apparatus is Rogers’s life- 
anchor, which consists of a three-fluked anchor, 
12 lb. in weight, having the flukes so hinged 
that they pack closely together. When the anchor 
has been shot out from a mortar to a distance of 
100 or 200 yards, the flukes open and fasten to 
the beach or to a ship, thus establishing com- 
munication between the two for dragging boats 
or men ashore. The sling life-buoy is employed 
in conjunction with the rocket apparatus, after 
communication has been established by a rope 
from the shore to the vessel. It consists of a 
circular cork life-buoy, having a pair of canvas 
breeches attached to it. The legs of the occupant 
protrude below the breeches, while his armpits 
rest on the buoy. The shipwrecked are by this 
means brought to the shore one by one, the buoy 
being drawn backwards and forwards by means 
of a travelling block. Or the life-car, a sort of 
covered boat, may be used to convey the men 
ashore. In Britain the Merchant Shipping Act 
of 1854 put the management of the life-rocket 
apparatus under the Board of Trade. There are 
numerous stations. Some of these are provided 
with mortars only, some with rockets only, and 
the rest with both mortars and rockets. All are 
supported by annual parliamentary grants, and 
contributions from the Mercantile Marine Fund. 

Rock-fish, or Black Goby (Gohius niger), a 
British fish belonging to the family of the gobies. 
This fish is found chiefly on rocky coasts, and 
inhabits the deeper rock-pools left after the 
receding tide. Some of the wrasses are also occa- 
sionally known by the name of ‘ rock-fishes 
as are also American iislies of the genus Scorpsena. 
Sec Bass. 

Rockford, a city of Illinois, United States, 
the county seat of Winnebago county, on the 
Rock River; served by the Chicago, Milwaukee, 
& St. Paul, the Illinois Central, Chicago, Bur- 
lington, & Quincy, and other steam and electric 
railways. It has abundant water-power, woollen- 
and cotton-fiictoric.s, iron-foundries, agricultural 
machine and implement factories, and wagon- 
and carriage-factories. Pop. (1920), 65,651. 

Rockhampton, a town of Central Queensland, 
on the Fitzroy River; served by the Central 
Queensland Railway, for which it is the terminus. 
It is connected with North Rockhampton by a 
suspension bridge. I*ort Alma, at the mouth of 
the Fitzroy, is a fine natural harbour, where 
ocean-going steamers can load or discharge their 
cargoes, but vessels of 1000 tons come up to 
Rockhampton. The Mount Morgan gold-fields 
are in the vicinity, and there are also coal-mines. 
The meat-packing industry is important. Pop. 
20,900. 

Rock Island, a city of Illinois, United States, 
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on the Mississippi; served by the Chicago, Mil- 
waukee, & St. Paul, Chicago, Rock Island, & 
Pacific, and other railways. It is a great centre 
of railway and river traffic, and is connected with 
Rock Island and with Davenport (Iowa) on the 
opposite side of the river by a railway and general 
traffic bridge. Pop. (1920), 35,177. 

Rockland, a city of Maine, United States, on 
Penobscot Bay; served by a branch of the Maine 
Central Railway. Shipbuilding is an important 
industry. Pop. 9000. 

Another Rockland is a township of Plymouth county, 
Massachusetts; served by the New York, New Haven, Sc Hart- 
ford Railway, and by an electric-traction line. Pop. 8000. 

Rock River, a river of the United States, 
which rises in Wisconsin, 50 miles west of Lake 
Michigan, and falls into the Mississippi 2 miles 
below Rock Island City. Length, 330 miles, about 
225 of which are navigable by small steamboats. 

Rock-salt, mineral sodium chloride, crystal- 
lizing in the cubic system, usually as cubes, and 
often occurring in massive beds 100 feet or more 
in thickness. It is soluble in water, and is com- 
monly a product of the drying-up of ancient 
lakes, and is forming extensively in the Dead Sea 
and the Great Salt Lake of Utah at the present 
day. The beds are in many cases excavated by 
mining, huge hollow halls being left without 
pillars, owing to the stability of the walls. A 
roof of salt is left above, which is ultimately 
utilized by flooding the mine and pumping out 
the brine, an operation that naturally leads to 
subsidences of the surface. The salt of the plains 
of Northern India has accumulated from material 
borne by winds from the Indian Ocean. See Salt. 

Rock- scorpion (Buthus afer), a species of 
scorpion found in Africa, averaging about 6 inches 
in length. The bite of this animal, although not 
absolutely fatal, is yet considered to be dan- 
gerous. 

Rock- snake, a name given to certain non- 
venomous African snakes (species of Python), 
attaining a length of 15 feet. Like the boas, a 
rock-snake conceals itself in some situation coiled 
round some fixed object, whence it can readily 
and surely fasten on its prey, which it crushes 
among its muscular folds. 

Rock-soap, a mineral of pitch-black or bluish- 
black colour, having a somewhat greasy feel and 
adhering strongly to the tongue. It is used for 
crayons and for washing cloth. It is a hydrated 
silicate of alumina, resembling bole, with water 
20 per cent or so as against 14 per cent in kaolin; 
it occurs in the igneous rocks of Skye and Antrim, 
and in Poland. 

Rocky Mountain Goat (Haploceros mon- 
tanus), an animal inhabiting the Rocky Moun- 
tains and generally living among the most in- 
accessible heights. It has long white hair, and 
Jet-black horns curving backwards. 


Rocky Mountains, a name indefinitely given 
to the whole of the extensive system of moun- 
tains which covers a great portion of the western 
half of North America, but more properly applied 
to the eastern border of this mountain region, 
commencing in New Mexico in about 32° 30' n. 
lat., and extending throughout the continent to 
the Polar Sea; terminating west of the Mackenzie 
River in 69° n. lat., 135° w. long. The Rocky 
Mountains in the United States are divided into 
two parts in Southern Wyoming by a tract of 
elevated plateaus. The chief groups of the 
southern half are the Front or Colorado Range, 
which in Wyoming has a mean elevation of 
9000 feet (at Evans Pass, where it is crossed by 
the Union Pacific Railway, 8269 feet). In 
Colorado it increases to a mean height of 13,000 
feet, its highest points being Gray’s Peak (14,341 
feet). Long’s Peak (14,271 feet), and Pike’s Peak 
(14,147 feet). The Sawatch Range, south of the 
Arkansas River, has its highest peak in Mount 
Harvard (14,375 feet), with passes at an eleva- 
tion of from 12,000 to 13,000 feet. The ‘ Parks * 
of Colorado are high mountain valleys, known as 
North, Middle, South, and San Luis Parks, with 
an elevation of from 6000 to 10,000 feet, sur- 
rounded by ranges 3000 to 4000 feet higher. 
The west border of the San Luis Park is formed 
by the San Juan Range with at least a dozen 
peaks over 14,000 feet, and between one and two 
hundred above 13,000 feet. On the north-eastern 
side this park is bounded by the Sangre de Cristo 
Range, in which is Blanca Peak (14,464 feet). 
The Uinta Range, directly west of North Park, 
has several points above 13,000 feet; and the 
Wasatch Range, which forms the western limit 
of the southern division of the Rocky Mountains, 
rises to a height of- 12,000 feet just east of Salt 
Lake City. The northern division of the Rocky 
Mountains, with the exception of the Wind River 
Range and the Yellowstone region, is lower and 
has less impressive scenery than the southern. In 
Idaho and Montana the groups are more irregular 
in outline than in the south, and the division 
into ranges more uncertain. Of these the Bitter 
Root Mountains in part of their course form the 
divide between the Missouri and the Columbia. 
There two ranges reach altitudes of upwards of 
9000 feet, and are crossed by a number of passes at 
elevations of from 5500 to 6500 feet. The Northern 
Pacific Railway crosses at Mullan’s Pass (5548 
feet) through a tunnel 3850 feet long. The Crazy 
Mountains, north of the Yellowstone, reach a 
height of 11,000 feet; other groups are the Big 
Horn Mountains and the Black Hills, whose 
highest point is Mount Harvey (9700 feet). The 
highest peaks in the Canadian Rocky Mountains 
proper are Robson Peak (13,700 feet) and Atha- 
basca (13,500). Formerly the Canadian Rockies 
were regarded as culminating in Mount Brown, to 
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which a height of 16,000 feet was assigned. Mount 
Logan (19,600) and Mount St. Elias (18,000), on 
or near the Alaska frontier, do not properly belong 
to the range. The Rocky Mountains contain some 
of the finest scenery in the world, and are espe- 
cially rich in deposits of gold, silver, iron, and 
copper.— Cf. E. Suess, The Face of the Earth 
(English translation by Hertha Sollas, vol. i, 
part ii). This deals exhaustively with the Rockies 
from a physiographical standpoint. 

Roco'co (Fr. rocaille, rockwork, from roche, 
rock), a name given to a phase of the Renaissance 
prevailing in France and other countries of 
Central Europe during the seventeenth and first 
half of the eighteenth centuries. It is a debased 
variety of the Louis-Quatorze style of ornament, 
proceeding from it through the degeneracy of 
the Louis- Quinze. Rococo is generally a meaning- 
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less assemblage of scrolls and crimped conven- 
tional shell-work, wrought into all sorts of irre- 
gular and indescribable forms, without indivi- 
duality and without expression. An example of 
the Rococo style in architecture is the Zwinger 
Palace, Dresden. 

Rocroi, or Rocroy (rok-rwa), a small fortified 
town of France, in the department of Ardennes, 
near the Belgian frontier, celebrated for the 
victory gained (1643) by the Due d’Enghien 
(afterwards the great Cond6) over the Spaniards. 
Pop. 2900. 

Roden 'tia, or Rodents, an order of mam- 
malia, comprising the gnawing animals, such as 
rats, mice, squirrels, rabbits, &c. They are dis- 
tinguished by the following characteristics: the 
teeth are limited to incisors, prcmolars, and 
molars, canines being entirely absent; the pre- 
molars and molars have tuberculated or flattish 
crowns, and are especially adapted for the attri- 
tion of food; the incisors are long, and spring 
from permanent pulps, thus being continually 
reproduced and shoved outwards from their bases. 
In the typical species the outer faces of the in- 
cisors are covered with hard enamel, but not the 
inner ones, hence the latter are soft and wear 
away faster than the anterior surfaces, thus keep- 
ing a sharp bevelled edge on the teeth. The 
digits are generally four or five in number, and 
are provided with claws. The intestine is long. 


and the caecum generally large. The brain is 
almost destitute of convolutions. The eyes are 
placed laterally. The rodentia are divided into 
two main divisions or sub-orders, viz. Simplici- 
dentata, represented by mice, rats, squirrels, 
marmots, beavers, porcupines, &c., having the 
incisors strictly limited to two in each jaw; and 
Duplicidentata or Lagomorpha, comprehending 
hares and rabbits, distinguished by four incisors 
in the upper jaw and two in the lower. 

Roderick, last of the Visigoth kings of Spain. 
On the deposition of King Witiza in a.d. 710 he 
was elevated to the throne. Shortly after his reign 
began, a conspiracy was formed against him by 
the sons of Witiza and others, including Count 
.lulian. Governor of Ceuta, who invited Musa, 
the leader of the Moors in North Africa, to assist 
them. Roderick met them at Xeres de la Fron- 
tera, where he was completely defeated with 
heavy loss, being killed in the battle. His fate 
is the theme of several old Spanish romances, 
and of poems by Scott and Southey. 

Rodez, or Rhodez (ro-das), a town of Southern 
France, capital of the department of Aveyron, 
on a height above the Aveyron, 85 miles north- 
west of Montpellier. Pop. 15,400. 

Rodin (r5-dan), Auguste, French sculptor, born 
in Paris in 1840, died there 1917. A pupil of 
Barye, he afterwards worked from 1871 to 1877 
in the Atelier Carricr-Belleuse in Brussels. Re- 
turning to Paris, he eontribu^^'d for several years 
to the Salon, his works including busts of several 
men of note, a monument to Victor Hugo, Con- 
templatioriy The Kiss, and others. For twenty 
years he worked on an elaborate composition 
entitled The Portal of Hell; and other notable 
works include: The Burgesses of Calais, a replica 
of which is in the Victoria Gardens, Westminster; 
a monument to Claude Lorrain; and he Penseur, 
Rodin’s works are characterized by very strong 
individuality and disregard for convention, and 
have been much criticized for their realism, 
which, however, is selective and expressive rather 
than imitative. He has exercised a very con- 
siderable influence on modern sculpture. His 
sculpture was collected and exhibited at the Paris 
exhibition of 1900; and just before his death 
he presented a representative group of work 
to the Victoria and Albert Museum. 

Rodney, George Brydges, Baron Rodney, 
British sailor, born in 1719 at Walton-upon- 
Thames, died 23rd May, 1792. He became a 
lieutenant in the navy in 1739, first obtained a 
ship in 1742, and in 1749 went to Newfoundland 
as Governor. On his return in 1752 he was elected 
member of Parliament for Saltash. In 1759, 
having been promoted to the rank of admiral, he 
bombarded Havre de Gr&ce in face of the French 
fleet. In 1762 he reduced Martinique, and on his 
return was rewarded with a baronetcy. In 1779 
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he was appointed to the chief command on the 
West India station, and in Jan., 1780, completely 
defeated a Spanish fleet under Langara off Cape 
St. Vincent. He sailed for the West Indies again 
in 1781, and on 12th April, 1782, obtained a 
decisive victory over the French fleet under De 
Grasse. A barony and a pension of £2000 were 
bestowed upon him for his services. — Cf. G. B. 
Mundy, Life and Correspondence of Admiral Lord 
Rodney. 

Rodos'to (Turk. Tekir Dagh; Mod. Gr. Raides- 
to8)t a town of Thrace, the ancient Rhmdesius or 
Bisantke, It stands at the foot of the Tekfur- 
Dagh (500~84.'5 feet altitude), and is the only 
considerable port in Thrace. There is no harbour, 
but an open roadstead provided with five piers, 
and exposed to east and south-easterly winds, 
offers a fair anchorage. Before the European War 
the export of cereals from Hodosto to Constanti- 
nople and Europe in general amounted to £800,000 
in value per annum, general merchandise being 
imported to a total annual value of over £700,000. 
Pop. (1920), 19,040. 

Under the ancien rigime Rodosto was a SanJak in the 
vilayet of Adrianople, and was divided into the four kazas of 
Rodosto, Chorlu, Mal^ara, and Hairobolu, having popula- 
tions of 46,650, 25,500, 36,250, and 27,100 respectively. 
Among these the Greeks numbered 25,380, 0500, 13,900, and 
^00 respectively. After the European War there was a 
Greek department (pop. 1920, 143,800), with Raidestos as 
capital, but this arrangement was nullified by Mustafa 
Kemal's 1922 campaign. 

Rodriguez (rod-re'gez), an island in the 
Indian Ocean, one of the Mascarenes, 344 miles 
east of Mauritius, of which British colony it is a 
dependency; area, about 44 sq. miles. The chief 
town is Mathurin. The climate iS| healthy, but 
there are frequent hurricanes. Exports include 
maize, beans, cattle, fish, poultry, and fruit. The 
island was seized by the British in 1810. Pop. 
about 6700. 

Roebuck, or Roe- deer (Capredlus caprcca\ 
a European deer of small size, the adult measuring 
about 2 feet at the shoulders. The horns or antlers 
are small, and provided with three short branches 
only. The general body-colour is brown, whitish 
beneath. These animals inhabit mountainous and 
wooded districts. When irritated or alarmed, they 
may prove very dangerous adversaries. 

Roermond (ror'mond), a town of Holland, in 
the province of Limburg, at the confluence of 
the Roer and Maas. It has a large and beautiful 
parish church, and an old abbey church, the 
Munsterkerk, built in the thirteenth century. 
Cloth and tobacco are traded. Pop. 14,000. 

Roestone, a variety of oolitic limestone com- 
posed of small rounded particles like fish roe. 

Rogation Days (Lat. rogatio, a request, from 
rogare, to ask), the Monday, Tuesday, and Wed- 
nesday before Holy Thursday or Ascension Day, 
so called from the supplications or litanies which 
are appointed in the Roman Catholic Church to 


be sung or recited in public procession by the 
clergy and people. In England, after the Reforma- 
tion, this practice was discontinued, but it sur- 
vives in the custom (observed in some places) of 
perambulating the parish boundaries. Gang days 
(A.-S. gangan, to walk) is an old name for 
Rogation Days. — Cf. R. Chambers, The Book of 
Days. 

Roger I, Count of Sicily, one of the numerous 
sons of Tancred de Hauteville, a Norman baron 
in France, born about 1031, died in 1101. He 
joined his brother Robert Guiscard in Apulia in 
1057, and assisted him to found the Kingdom 
of the Two Sicilies. He captured Messina in 
1061, Palermo in 1072, and Agrigentum in 1087. 
Upon the death of Robert in 1085 Southern Italy 
as well as Sicily came into Roger’s hands. 

Roger II , King of Sicily, second son of the above, 
born in 1093, died 1154. When he came of age, 
Roger executed his task of governing Sicily with 
great ability and courage, and his sway was 
gradually extended over a great part of Southern 
Italy. Although the German Emperor Lothaire 
and the Greek Emperor Manuel I were leagued 
against him, and Innocent II excommunicated 
him, he defended himself with success and 
defeated the Pope’s forces at Galluzzo, taking 
Innocent prisoner. Peace was made, the Pope 
annulled all excommunication against Roger, and 
recognized his title of king. Roger afterwards 
fought with success against the Greeks, took 
Corfu, and gained part of the north coast of 
Africa. He was succeeded by a son and a 
grandson. 

Roger of Wendover, an early English chroni- 
cler, of whom little is known, except that he was 
a monk of St. Albans, afterwards prior of Belvoir, 
and died at St. Albans Abbey in 1236. He was 
the writer of the work entitled Flores Ilistoriarum. 
Part of it is published in the Rolls Series (3 vols., 
1886-9). 

Rogers, Benjamin Bickley, English classical 
scholar, was born in 1828, and died in 1919. He 
was educated at Wadham College, Oxford, and 
obtained a first class in Literae Humaniores in 
1851. He held a fellowship at Wadham from 
1852 until his marriage in 1861. He was called 
to the Bar by Lincoln’s Inn in 1856, and after 
acquiring a great reputation was obliged to retire 
owing to deafness; he afterwards devoted him- 
self to literature. He produced a complete edition 
of Aristophanes, which is the best edition of the 
great comic poet in English, and which is one of 
the best editions ever published of any ancient 
classic. Rogers began his translation of Aristo- 
phane^s with a version of the Clouds, written 
while he was still an undergraduate and published 
in 1852, and concluded his labours with an ela- 
borate edition of the same play published in 
1915. Rogers’s edition is a monument of sound 
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scholarship of the best kind, scholarship which is 
reinforced by a knowledge of men and of general 
literature. Hi^'* introductions and notes are 
models of thoroughness and soundness, and he 
is so thoroughly impregnated with the spirit of 
Aristophanes that there is wit and humour even 
in his critical apparatus. His verse translation 
is at once spirited and faithful, and in his render- 
ings of the lyrics he is masterly. Not only is his 
translation unmatched, but his contribution to 
the textual criticism of the plays is of the greatest 
value. Plato said that “ The Graces seeking a 
shrine which should not fall found tJie soul of 
Aristophanes ”, and the “ sweete wittie soule ” 
of Aristophanes lives in his English translator 
and interpreter. 

Rogers, Samuel, English poet, born at Stoke- 
Newington, London, in 1763, died in 1855. His 
father was a leading member of a Dissenting 
congregation, and a banker by profession. After 
completing his attendance at school, young 
Rogers entered the banking establishment as a 
clerk, but his favourite pursuits were poetry 
and literature. His first appearance before the 
public was in 1786, when he gave to the world 
his Ode to Superstition ^ and other Poems. The 
Pleasures of Memory^ with which his name is 
principally identified, appeared in 1792, and An 
Epistle to a Friend in 1 798. In 1810 he published 
The Voyage of Columbus, a fragment; in 1814, 
Jacqueline, a tale; in 1819, Human Life; and 
in 1 822, Italy, a descriptive poem in blank verse. 
The last-named poem was saved from oblivion 
by the fact that the sumptuous edition of 1830 
contained engravings by J. M. W. Turner. Rogers 
was, until within a few years of his death, a man 
of extremely active habits, and was noted for 
his benevolence. He formed a remarkable collec- 
tion of works of art, &c., and issued sumptuous 
editions of his own works, with engravings on 
steel from drawings by Turner and Stothard. 
A volume of his Table Talk was published by his 
friend Alexander Dyce (London, 1856). — Cf. R. 
E. Roberts, S. Rogers and his Circle. 

Rogers, Woodes, British sea-captain. Gover- 
nor of the Bahamas, and commander of the 
privateers Duke and Duchess, operating against 
the Spaniards. With William Dampier as master 
of the Duke, and a well-assorted crew, Rogers 
left King Road on 2nd Aug., 1708, and eventually 
rounded the Horn (Jan., 1709), made Juan 
Fernandez, and found Alexander Selkirk (Robin- 
son Crusoe), who, as an old friend of Dampier, 
became a mate of the Duke. The expedition 
captured and sacked the town of Guayaquil, 
crossed the Pacific, and rounded the Cape (Dec., 
1710), returning to England on 1st Oct., 1711. 
Rogers was now sent as Governor to the Bahamas, 
then infested with pirates under the leadership 
of Vane and Edward Teach, and, although he 


could only muster three hundred men, the new 
Governor hanged ten of the pirates, on his own 
responsibility. For this he was superseded, but 
was reinstated in Oct., 1728, and died at Nassau 
in July, 1732. 

Rohan (ro-an), Henri, Due de, French soldier 
and Protestant leader, born in 1579, died in 1638. 
In his sixteenth year he joined the court of Henri 
IV, and after the death of the latter in 1610 
became chief of the Huguenots. After the fall 
of Rochelle (1628), and the peace of 1629, Rohan 
withdrew from France, and in exile wrote his 
Memmres sur les choses advenues en France depuis 
la mart de Henri IV (Paris, 1630). He com- 
manded the Venetian troops against Austria 
until the Peace of Cherasco in 1631. In 1638 
he joined the Protestant army on the Rhine, and 
died of wounds received at the battle of Rhein- 
felden. He was the author of Memmres sur la 
guerre de la Valteline (1638), Les InterHs des 
princes (1649), and Discours politiques (1693). 

Rohan -Gu^men^e, Louis Ren^ Edouard, 
Prince de. Cardinal - archbishop of Strasbourg, 
born in 1734 at Paris, died 1803. In 1772 he 
went as Ambassador to the court of Vienna. 
Rohan derives his notoriety, however, chiefly 
from the affair of the necklace. (See La Mode.) 
He was then Grand Almoner of France, and being 
thrown into the Bastille, continued in prison 
more than a year, when he was acquitted and 
released by the Parliament of Paris, Aug., 1780. 

Rohilkhand, or Rohllcund, a division of the 
United Provinces of India. Area, 12,800 sq. 
miles; pop. 5,650,000. The surface is a triangular 
plain enclosed by the HimMaya (north), the 
Ganges (south-west), and Oudh (east), and with 
a gradual southward slope, in which direction 
its principal streams, the Ramganga, Deoha, and 
others, flow to the Ganges. It takes its name 
from the Rohillas, an Afghan tribe, who gained 
possession of it early in the eighteenth century. 
It is subdivided into the districts Bijnor, Mura- 
dabad, Budaon, Bareilly, Pilibhit, and Shah- 
jahanpur, and it encloses the native principality 
of Rampur. 

Rohtak, a district and town of the Punjab, 
India. The district is in the Delhi division, and 
lies on the borders of R&jputdna; area, 1980 sq. 
miles. Wheat in spring, and millet in autumn 
are the chief crops. Pop. 630,000. The town is 
the head-quarters of the district; served by the 
Southern Punjab Railway, which also serves the 
district. Pop. 20,300. 

Roland, or Orlando, a hero of the romances 
of chivalry, and one of the paladins of Charle- 
magne, of whom he is represented as the nephew. 
His character is that of a brave, unsuspicious, and 
loyal warrior, but somewhat simple in his dis- 
position. According to the Song of Boland, an 
old French epic, he was killed at the battle of 



HOLLAND 


ROLLING-MILL 


430 


Ronceavailes (q.v.) after a desperate struggle with 
the Saracens, who had attacked Charlemagne’s 
rearguard. The celebrated romantic epics of 
Boiardo (Orlando Innamorato) and Ariosto (Or- 
lando Furioso) relate to Roland and his exploits. 

Holland, Homain, French author, bom at 
Clamecy, Nievre, in old Burgundy, 29th Jan., 
1866. He was educated at the ficole Normale 
Sup^rieure, and became professor of the history 
of music, first at the Normal School, and in 1003 
at the Sorbonne. Holland’s thesis, Les Origines 
du Mdtre lyrique modeme^ was crowned by the 
Academic Fran9aise. Devoting himself to litera- 
ture, he wrote a number of plays, biographies, 
and works of criticism, such as: Le Triomphe de 
la raison (1898), Danton (1901), Le 14 juillet 
(1902), Beethoven (1903), Vie de Michel- Ange 
(1907), Musiciens iTautrefois (1908), Mtmciens 
iTaujourd'hui (1908), Le ThMre de la revolution 
(1909), V Humble vie Mrotque (1912), and Les 
MaUres de la musique (1912). When the Dreyfus 
case divided France against itself, and passion 
ran high, Holland, with his innate sense of 
justice, joined his friend Peguy in fighting for 
the innocent victim of clericalism and Anti- 
Semitism. He published a dramatic parable 
entitled Les Loups, which was highly appreciated 
by Zola and other distinguished Dreyfusards. 
In the meantime Holland was working on his 
masterpiece, Jean Christophe (1904-12), a work 
which has made him famous. Jean Christophe 
is not a novel in the strictest sense of the word. 
It is the story of a young musician of genius who 
is voicing the author’s views on Ufe. The hero 
is a lonely fighter, but also a conqueror who 
“ knows life and loves it ”, Jean Christophe, in 
which Holland “ embodies the living faith of his 
generation ”, a generation that is about to pass, 
has been rightly defined as an “ educational 
romance, like Wilhelm Meister 
It is, however, also a conUdie 
humaine in Balzac’s sense, and an 
histoire contemporaine in Anatole 
France’s sense. It is at once a 
record of our time, and a message. 

When the European War broke 
out, Holland was already famous, 
and he created a sensation when 
on 22nd Sept., 1914, he published 
his essay Au-dessus de la miUe 
in the Journal de Gen^e, He 
continued a pacifist all through 
the war. In 1 915 he was awarded 
the Nobel prize for literature. 

— Cf. Stefan Zweig, Bomain 
Holland: the Man and his Work, 

Holler, a name of about a score of brightly 
coloured Old World birds, generally of small size, 
and constituting a family (Coraciidje) of the ord. 
CoracUformes. The common roller (Coradas 


garrUlus), an occasional visitor to Great Britain, 
ranges through temperate Europe to Northern 
Africa and Northern India. In size the roller 



Common Roller {Coradas garriHus) 


averages the common jay. Its voice is noisy and 
harsh. The name has reference to the habit of 
rolling over during flight, like a tumbler pigeon. 



Pair of Finishing Rolls for Rolling Angles 


Rolling-mill, the machines used to reduce 
billets of metal, usually mild steel, to the form 
of plates, bars, or sections. These mills are pro- 


vided with cylindrical rolls, which, when they 
are to be used for the rolling of plates, are 
finished with flat sides, but have grooves cut 
in them to produce the sections desired, if they 



Rolling-mill fitted with Rolls for Rolling Rotmds. By courtesy of 
Messrs. Thomas Perry & Sons, Ltd. 









ROLLS SERIES 


ROMAN ARCHITECTURE 


are to be used for the manufacture of structural 
steel. The rolls are made of cast iron, either 
ordinary or chilled, or of cast steel. The opera- 
tions of rolling arc begun when the billet is at a 
white heat, and are continued until the metal 
is dull red. The process of producing any parti- 
cular section is carried out in a number of opera- 
tions, the approach t.o the size required being 
made in a series of steps. 

In plate rolling the metal is sent through the 
rolls in a series of runs, with a reduction in thick- 
ness and a consequent increase in the other 
dimensions at each passage. The effect of the 
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i! important historical documents. The publica- 
T tions were started in 1857 by Sir John Romilly, 
i- and over 250 volumes have already appeared, 
a Romagna (ro-man'ya), formerly the north- 
il eastern portion of the Papal States, embracing 
i- the provinces of Ferrara, Bologna, Ravenna, and 
L- B^orli, all in the compartimenio of Emilia. Ro- 
g magna was joined to Piedmont in 1860. 

Roman Architecture, the style of building 
e practised by the ancient Romans. Derived on 
:- the one hand from the Etruscans, and on the 
ir other from the Greeks, the fusion ultimately 
e resulted in an independent style. Its essential 



Roman Architecture — Reconstruction of the Great Hall in the Baths of Caracalla 


rolling on the metal is well seen in microscopic 
examination of a part cut from the plate. The 
more or less regular structure in all directions 
of the cast steel is replaced by a decided run of 
the ‘ fibre ’ in the direction of rolling. The steel- 
makers specify limits of sizes to which they roll 
plates, and where large structures have to be 
built up of plates, a number of them are riveted 
together with butt or lap joints (see Rivet), 

In the production of structural steel the first 
part of the process is usually the formation of 
bars of rectangular section with the edges 
rounded off in what is termed a cogging mill, or 
diamond shaped with either curved sides, in a 
gothic mill, or flat sides in a diamond mill. Such 
bars are later passed through the two section 
mills, known as roughing- and finishing-mills. 

Rolls Series, the series of English publications 
issuing from the Record Office under the control 
ol the Master of the Rolls. It comprises most of 
the chief English chronicles and many highly 


characteristics are, the employment of the Tuscan 
and the Composite order, and the introduction 
and free use of the semicircular arch and arcade, 
together with the use of rounded and prominent 
mouldings, often profusely decorated. In Roman 
architecture the great feature is the employment 
of the arch as well as the lintel, while Greek 
architecture employs the lintel only. It produced 
various constructions, unknown to Greek art, 
such as amphitheatres, circuses, aqueducts, 
bridges, baths, triumphal arches, &c. It has thus 
been of vastly greater practical utility than the 
Greek, and is bold and imposing in appearance. 
The column as a support, being no longer ex- 
clusively a necessity, was often of a purely 
decorative character. The arch was freely used 
internally as well as externally, and became an 
important feature of interiors. The Roman 
temples, as a rule, from the similarity of the 
theogony to that of the Greeks, were disposed 
after the Greek form, but a purely Roman type 
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is seen in the circular temples such as the Pan- 
theon at Rome, the temple of the Sibyl at Tivoli, 
the temple of Vesta at Rome, &c. This style of 
architecture was introduced by the Romans into 
all their colonies and provinces — vast existing 
remains evidencing the solid character of the 
buildings. It reached its highest stage during 
the reign of Augustus (27 b.c.), and after the 
translation of the seat of empire to Byzantium it 
degenerated and ultimately gave place to a 
debased style. 

Roman Catholic Church, that society of 
Christians which acknowledges the Bishop of 
Rome as its visible head. The foundation of 
the Christian Church at Rome is uncertain, but 
St. Paul did not visit Rome until after he had 
written his Epistle to the Romans, The claim to 
supremacy on the part of the Bishop of Rome 
is based on the belief that our Lord conferred 
on Peter a primacy of jurisdiction; that that 
Apostle fixed his see at Rome; and that the 
Bishops of Rome, in unbroken succession from 
Peter, have succeeded to his prerogative of 
supremacy. The distinctive character of the 
Roman Church is the supremacy of the Papacy. 
Its doctrines are to be found in the Apostles’ 
creed, the Nicene creed, the Athanasian, and 
that of Pius IV. The latter added the articles 
on transubstantiation, invocation of saints, and 
others which chiefly distinguish the Roman from 
other Christian communities. The dogmas of the 
immaculate conception of the Virgin Mary and 
Papal infallibility are recent additions. Roman 
Catholics believe that the Mass is the mystical 
sacrifice of the body and blood of Christ, that 
the body and blood are really present in the 
eucharist, and that under either kind Christ is 
received whole and entire. They also believe 
in purgatory, that the Virgin Mary and the 
saints are to be honoured and invoked, and that 
honour and veneration are to be given to their 
images. Seven sacraments are recognized, viz. 
baptism, confirmation, the holy eucharist, 
penance, extreme unction, holy orders, and 
matrimony. A hard-and-fast line in matters 
relating to the faith is drawn between what is 
of doctrine and what of discipline. Doctrine is 
what was taught by Christ and his disciples; 
discipline, different rules, laid down by the 
councils, for the government of the Church, the 
administration of sacraments, and the obser- 
vances and practices of religion. Fasting and 
confession form part of the discipline. The clergy 
of the Church in the West are bound by a vow 
of celibacy implied in their ordination as sub- 
deacons. The clergy of those Greek and Armenian 
Churches that are united in communion with the 
see of Rome may receive orders if married, but 
may not marry after ordination. Under the 
generic name of Roman Catholics are comprised 


all Churches which recognize the supremacy of 
the Pope of Rome, including the United Greeks, 
Slavonians, Ruthenians, Syrians, Copts, and 
Armenians. The supreme council or senate of 
the Roman Church is the College of Cardinals, 
seventy in number, who are the advisers of the 
sovereign, and, on the death of the Pontiff, elect 
his successor. The total number of members of 
the Roman Catholic Church has been estimated 
at 272,860,000, about 5,704,200 being in Great 
Britain and Ireland, and 18,814,400 in the 
Empire. In India there are 1,000,200 Roman 
Catholics; in Canada, 3,270,000; in Ceylon, 
340,000; in Australia, 1,000,000; in New Zea- 
land, 152,000; and in the Union of South Africa, 
91,000. In England and Wales there are 4 arehi- 
episcopal and 13 episcopal sees; in Scotland, 2 
archiepiscopal and 4 episcopal sees; in Ireland, 
4 archiepiscopal and 24 episcopal sees; in the 
Empire, 38 archiepiscopal and 112 episcopal sees, 
with 54 vicarates and 9 prefectures. In Ireland 
there are 3830 priests serving 2578 parochial 
and district churches situated in 1116 parishes. 
England and Wales had (1921) 8970 priests 
serving 1932 congregations, and Scotland had 
600 priests with 428 churches and stations. The 
United States has (1921) 17,580,000 Catholics, 
16 archbishops, 93 bishops, 21,650 priests, 16,580 
churches, &c., and 1,700,000 pupils in denomi- 
national schools. See also such articles as Catholic 
Emancipation; Conception, Immaculate; InfallU 
bility; Mass; Monasticism; Popes; Papacy; 
Papal States; Saints; &c. 

Romance. The word romance comes from 
romanice, a Latin adverb used by the Latin 
nations (French, Spanish, &c.) in the Middle 
Ages to mean ‘ in the vulgar tongue ’, i.e. in the 
popular lingua romana, as distinguished from 
lingua latina or correct Latin. Romance then 
became a noun, meaning the modern popular 
language derived from Latin; this usage was 
long preserved in Spain, where traduddo en 
rofmance Castellano means ‘ translated into 
Spanish ’. The next stage was that romance 
came to mean any book, but especially a story, 
written in the modern language. So that Roman 
de Troie, Roman du Renart, Raman de la Rose^ 
might be fairly translated ‘ Troy Book ’, * Histoiy 
of Reynard the Fox ’, ‘ The Book of the Rose 
But quite early in France, in the twelfth century 
at any rate, the name was applied most frequently 
to imaginative stories of adventure and senti- 
ment. In France and Italy to-day the ordinary 
name for a novel, roman, romanzo, keeps much 
of the mediaeval sense. In Spain a novel is 
novela, because in Spain romance came to have a 
special meaning, more or less that of the English 
and Scottish ballad. In France, while roman is 
kept for a prose story, romance may be used of 
a kind of song. Besides the various species of 
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romance, in different languages the word is also 
used in a general way for the sum of qualities 
to which the term ‘ romantic ’ may be applied 
— the whole World of Wonder, of the Faery, of 
visionary islands, and the Land East of the 
Sun and West of the Moon: 

like a hady of the Mere 
Sole sitting by the shores of old Romance. 

— Wordsworth, 

In this way the word romance may be rightly 
used of many works of imagination not belonging 
to the Middle Ages, e.g. of the Odyssey and 
the Mneid, So that it is hard to say where 
romance may not be found. But the proper 
old application of the name to a large number of 
mediasval stories makes those stories the right 
subject for special description. 

Mediaeval romance nourishes best in the 
rhyming stories of a number of French authors 
in the twelfth and thirteenth centuries. The chief 
of these is Crestien de Troyes, whose romances of 
the Knight of the Lion, Enid, Lancelot, and Percival 
(the Story of the Grail) were widely read, trans- 
lated, and adapted, so that Crestien may be taken 
not exactly as the first inventor, but as the chief 
founder of a school of fiction that was successful 
over the whole of Christendom. The fashion 
differed from an earlier mode of story-telling, 
and may be described through contrast with that 
which is commonly regarded as the epic poetry 
of France, in the chansons de gesie, of which the 
Song of Roland is the chief. The difference 
is that the older sort of story dealt more in war- 
fare and less in sentiment; it was also composed 
in rougher verse, and generally circulated through 
recitation by minstrels. Whereas the newer 
fashion which we name romance was practised 
by ambitious authors, proud of their elegant 
style, who meant their works not to be recited 
but to be read in the best society. The distinctive 
mark of romance, in this new school, was its 
concern with love and with refinements of ama- 
tory sentiment. This was usually combined with 
the interest of wonderful adventures, though 
sometimes, as, e.g., in the Cliges of Crestien and 
Amadas et Ydoine (a French romance written 
in England by an author whose name is lost), the 
purely sentimental interest is kept up without 
the adventures of chivalry, Romance really 
flourished on the two sources of interest: the 
passion of lovers and the dangers of adventure. 
Both were as old as the hills, or at any rate as 
the song of Lamech to Adah and Zillah; but it 
happened that in France in the twelfth century 
there were many causes at work to give fresh- 
ness and variety to the oldest motives of story- 
telling. The sentiment was quickened and refined 
through the progress of lyric poetry in Langue 
d’Oc, the Provencal language of the Troubadours; 
while immense new treasures of adventure were 
You IX. 


opened up for French authors in fresh readings of 
Virgil and Ovid, in acquaintance with Welsh 
and Breton legends and fairy-tales, and in impor- 
tations of Oriental fables. The romantic school 
of the twelfth century shows the same charac- 
teristic tastes as were in vogue about 1800 in 
the several romantic schools of modern times — 
the taste for the extraordinary, both in emotion 
and in circumstances. The successful author of 
romance insists on the subtlety of his analysis 
and the charm of his language in expressing the 
mental distractions of his hero and heroine; he 
also will go anywhere to find new magic, new 
thrills of danger, new plots. 

A great deal of mediaeval romance comes from 
Greek indirectly, and directly from Latin. There 
was no pedantic difference in the twelfth century 
between classical and romantic. Among the most 
successful romances were the tales of Thebes 
and Troy. The Roman d'Eneas was a French 
paraphrase of the jEneid, Nothing of this sort 
is more remarkable than the life of Jason as it 
is told by the author of the Roman de Troie, who 
took the Argonauts on his way to introduce the 
story of the Trojan War. The story of Jason 
and Medea has been described by Andrew Lang 
(A Far 7'ravelled Tale) and compared with a 
number of folk-lore variants. Jason is the young 
man of the fairy-tale who comes to the house 
of the wizard, the dangerous king, to win some- 
thing precious which he has promised to bring 
home with him. He has three tasks set him to 
perform, each impossible, till the king’s daughter 
conies and helps him with her magical art, and 
he carries off the Golden Fleece. There is no 
better fairy-tale anywhere, and the French 
author, Benoit de Saint Maur, gets full value out 
of it for his purpose. But he also gets more than 
the magic of fairy-tales. He found his story in 
Ovid’s Metamorphoses, and Ovid’s Medea is not 
exactly the princess of a fairy-story. Ovid knew 
Medea from Greek poems of the most accom- 
plished sort. Ovid’s Medea is a heroine of tragedy 
(he wrote a tragedy on the subject also, praised 
by Quintilian but now lost); through Ovid the 
eloquence of Greek tragedy passed into French 
mediaeval romance. Mediaeval romance derived 
much of its language of the heart in this way 
from the old Greek drama; the Greek heroines 
bequeath their passions and their eloquence to 
Yseult and Guinevere, and through them to the 
heroines of later stories, even to Clarissa Har- 
lowe. The development of the modern novel 
can be traced back to the adaptations from Ovid 
in the old French Troy Book. 

English Romance in the Middle Ages was very 
much dependent on French, but never till the 
time of Chaucer and Gower succeeded in touch- 
ing the same kind of sentiment. To begin with, 
romances in English were not suited for ‘ the 

ZbZ 
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quality’; the nobility and gentry had French 
romances; English rhymes were left to the 
common people, the audiences who listened 
to minstrels. But class distinctions were 
never absolute with regard to stories, and 
there is great variety among the English 
romances between 1200 and 1500. Some are 
connected with old English or Anglo -Danish 
heroic tradition; Havelock the Dane is thought 
to be the same as the Anlaf who fought at 
Brunanburh against King Alfred’s grandson. 
One of the most popular, Bevia of Hamtoun, is 
connected with a French chanson de gesie\ the 
hero as Sir Bevis of Southampton, along with 
Sir Guy of Warwick, remained a favourite long 
after the close of the Middle Ages, and helped 
Bunyan in his Pilgrim^s Progress, Many of the 
romances use a simple form of stanza; this was 
copied by Chaucer in his burlesque romance Sir 
ThopaSf which brings out the weaknesses of the 
common form without any great discredit to 
the real though rather slender virtues of its 
minstrelsy. Besides the ordinary specimens of 
fiction, there are some romances distinguished 
by a definite ambition on the part of the author. 
Sir Triatrem (thirteenth century), first edited by 
Scott, is one of these. In the fourteenth century 
a great opening was given to authors with minds 
of their own by the revival of the old alliterative 
rhymeless verse, which somehow or other carried 
along with it a ‘ pride of port ’, so that the alli- 
terative poems, good or less good, are all of them 
dignified; some of them are thoroughly original 
in spirit, though making use of old material: such 
are Sir Gawayn and the Grene Knight^ and the 
alliterative Morte Arthur ^ which Dr. George Neil- 
son has shown to be an allegorical epic in honour 
of King Edward III. The alliterative verse lasts 
into the sixteenth century; its latest appearance 
is not in a romance, but in a poem on a contem- 
porary battle, Scotiah Field, that is, Flodden. 

Among later types, the French heroic romances 
of the seventeenth century deserve particular 
mention on account of their success in England 
as well as France. ‘ Heroic ’ here means ‘ epic 
the famous romances of the Grand Cyrus, CUlia, 
Cassandra, were intended to be prose epics, 
more dignified therefore than ordinary stories. 
One effect of this is found in Fielding’s descrip- 
tion of his novels as comic epic poetry in prose. 
Later forms of romance belong to the history of 
the novel, and of poetry, in different languages. 
— Bibliography: W. P. Ker, Epic and Romance, 
and The Dark Ages; G. Saintsbury, The Flourish^ 
ing of Romance and the Rise of Allegory; J. Ritson, 
Ancient Engleish Metrical Romancers; Weber, 
Metrical Romances; D. Laing, Select Remains of 
the Ancient Popular Poetry of Scotland, and Early 
Scottish Metrical Tales; Robson, Three Early 
English Metrical Romances, 


Romance Languages. In the countries con- 
quered by Rome the vernacular disappeared 
under the influence of the military conquest and 
the subsequent colonization. The language 
spoken by both soldiers and colonists (called 
Vulgar or Low Latin) differed from Classical 
Latin in many points of vocabulary, phonetics, 
morphology, and syntax. The Romance languages 
represent nothing but the state which Vulgar 
Latin reached after an evolution lasting over 
centuries. The Romance languages are: Portu- 
guese, Spanish, Provencal, French, Italian, Rou^ 
manian, to which must be added certain dialects 
spoken in various parts of South-Eastern Switzer- 
land and Tyrol, these constituting the Rhoeto* 
romanic group. If we take a word like the 
Classical Latin fidere (to trust), we know that it 
became in Vulgar Latin fidare, and fidare gradu- 
ally developed in the different Romance languages 
as follows: Spanish and Portuguese, flar; Pro- 
vencal, French, ^er; Italian, Rhseto- 

romance, fider; similarly the Latin gustare (to 
taste) developed into Portuguese, Spanish, Pro- 
vencal, gostar; French, gouster (Modern French, 
goUter); Italian, gustare; Roumanian, guatd.; 
Rhaito-romance, gusier. The unity presented by 
each of the Romance languages, both in their 
past and modern aspect, is more apparent than 
real; formerly each of them was constituted by 
a certain number of dialects, but under the 
influence of historical, literary, and social events 
one of them (for instance, Castilian in Spain, 
French of the Ile-de-France in France, &c.) 
became the official language in each of the 
Romance-speaking countries. It is important to 
note that from that standpoint two of the above- 
mentioned tongues (Provencal and Rhaeto- 
romance) have totally disappeared. And nowa- 
days in the same way, in spite of centralization, 
compulsory education, facility of communications, 
extension of the railway system, and military 
conscription, which tend to give uniformity and 
unity to a language, there are still to be found 
a great variety of patois in each Romance tongue. 
A sailor of Boulogne, for example, and a peasant 
of Cauterets speak the same official language 
(French) when addressing each other, but their 
patois are quite different. A very accurate and 
striking idea of that variety of patois may easily 
be acquired by a glance at the maps contained 
in the Atlas linguistique de la France by Gillidron 
and Edmont. This continued vitality of the 
patois must be borne in mind if we are to under- 
stand the attempts made by some provincial 
writers to restore to their local vernaculars the 
literary splendour which they had long since 
lost. 'The most noteworthy effort in this direc- 
tion is that of the filibres; they have revived 
the Proven9al language, and the most celebrated 
of these poets of Southern France is Fr^d^ric 
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Mistral (1830-1914), whose chief poem, MirHo, 
is acknowledged as one of the world’s literary 
masterpieces. Linguistic and geographical fron- 
tiers do not always coincide; in Italy, for in- 
stance, there remain a few enclaves where 
German, Greek, and Albanian arc still spoken; 
in Spain Biscayan is spoken in Biscaya, Gui- 
puscoa, and parts of Alava and Navarra; in 
France Celtic is to be found in part of Brittany; 
Biscayan in parts of Labourd, Lower Navarre, 
and Soule; and Germanic dialects in parts of 
Alsace and of the d^partement du Nord, Ro- 
mance languages have also been carried outside 
Europe. Italian and Spanish are used in the 
Argentine Republic; 20 million people speak 
Spanish in South America; Portuguese is spoken 
in different parts of India, Africa, and Brazil. 
50,000 persons speak French in Louisiana, 10,000 
in Nova Scotia, 2,500,000 in Canada, &c. In 
French Northern Africa French is becoming 
more and more widespread. Most of the Romance 
languages spoken outside Europe differ widely 
from those spoken in the mother-countries. Such 
is especially the case with French-Canadian. — 
Bibliography: E. Bourciez, EUments de tin- 
guistiqm Rtmane; C. H. Grandgent, An Intro- 
duction to Vulgar Latin; Gaston Paris, Mdanges 
linguistiques. 

Roman Cement, a brown and quick-setting 
cement made from the clay-limestones or septaria 
found in the London clay-beds. The cement is 
prepared by roasting the raw material and after- 
wards grinding it to powder. This natural cement 
is very durable. 

Romanes, George John, British biologist, born 
at Kingston, Canada, in 1848, died at Oxford 
in 1894. In 1867 he entered Gonville and Caius 
College, Cambridge, whence he graduated in 1870, 
afterwards devoting himself to the study of 
physiology, and becoming a friend and follower 
of Darwin. In 1891 he founded the Romanes 
lectureship at Oxford, whither he had migrated 
from London owing to ill-hcalth. His works 
include: Animal Intelligence (1881); Scientific 
Evidences of Organic Evolution (Nature Series, 
1882); Mental Evolution in Animals (1883); 
Mental Evolution in Man (1888); Darwin and 
after Darwin (1892-5); Examination of Weis- 
mannism (1893); Mind and Motion^ an Essay 
on Monism (1895); and Thoughts on Religion 
(1895). 

Romanesque Architecture, a general and 
rather vague term applied to the styles of archi- 
tecture which prevailed in Western Europe from 
the fifth to the twelfth century. The Romanesque 
may be separated into two divisions: (a) the 
debased Roman, in use from the fifth to the 
eighth century; and (b) the later Romanesque 
of the eighth to the twelfth century, which com- 
prises the Lombard, Rhenish or German, and 


Norman styles. The former is characterized by 
a pretty close imitation of the features of Roman, 
with changes in the mode of their application and 
distribution; the latter, while based on Roman 
form, is Gothic in spirit, has a predominance of 
vertical lines, and introduces a number of new 
features and greatly modifies others. To the 
former belong especially churches of the basilica 
type (see Basilica) in various cities of Italy, as also 
a number of circular churches, and many of these 
buildings have a certain affinity to the Byzan- 
tine type of architecture. (See Byzantine Art,) 



German Romanesque Architecture: The Minster, Bonn 

The semicircular arch is used throughout the 
entire period, and the general expression of the 
buildings is rather severe. It assumes . different 
phases in different countries. In Romanesque 
churches of the ninth and the eleventh century 
the prevailing features are; that in plan the 
upper limb of the cross is short and terminated 
by a semicircular or semioctagonal apse; the 
transepts frequently short, and often rounded 
externally; the walls very thick, without but- 
tresses or with buttresses having very slight 
projection; the pillars thick, sometimes simply 
cylindrical or clustered in large masses, and 
either plain or with but simple decoration; the 
capitals of cushion form, sometimes plain, at 
others enriched with various ornaments peculiar 
to the style. Externally, roofs of moderate pitch; 
towers square or octagonal, low or of moderate 
elevation, and with terminations of pjTamidal 
character; windows round-headed and without 
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mullions; doorways moderately recessed and 
highly decorated with the cable, chevron, and 
other distinctive ornaments; arcades much 
employed for decoration, frequently by a con- 



Romanesque Arcade, Canterbury 


tinuous series round the upper part of the apse 
and round the upper parts of transepts also, 
when the transepts are rounded externally. The 
principal front is frequently flat and decorated 
with arcades in successive rows from the apex 
of the roof till just above the portals, producing 
a rich effect, as at Pisa Cathedral. See Archi- 
tecture; Norman Architecture, 

Roman Roads and Walls. The Romans were, 
from an early period of their history, great road- 
makers, and the great Appian Way dates from 
the beginning of the third century b.c. Roman 
roads were marked by solidity of construction, 
and many of them have survived to modern 
times either as actual roadways or as foundations 
of later roads. The engineers generally followed 
a straight line, and crossed hills which later road- 
makers would have avoided. In the later periods 
of Roman history, roads and ramparts or walls 
played a large part in the administration and 
defence of the provinces. In Roman Britain the 
chief roads led from London to Canterbury and 
the coast of Kent; to Silchester (near Newbury), 
Winchester, Gloucester, Bath, and Exeter; to 
Lichfield and Chester; and to Lincoln, Don- 
caster, and York. The only great cross-country 
road connected Lincoln with Exeter, the route 
passing by Leicester, Cirencester, and Bath. 
There are also remains of some less important 
roads. The English road-makers did not follow 
the Roman models, but Roman methods of road- 
making long survived in France. In North 
Britain there was only one great Roman road, 
from Corbridge on the Tyne, by Newstead, 
Inveresk, and Cramond, to Abercorn on the Forth, 
but North Britain was marked by a series of 
Roman walls or ramparts. The province of South 
Britain, with its great cities and its excellent 
means of communication, was liable to inroads 
from the barbarians of the North, whom the 
Romans did not attempt to govern, though they 
made punitive expeditions into their country. 


Agricola, who was Governor of Roman Britain 
from A.D. 78 to 85, built a series of forts between 
the Firth of Forth and the Firth of Clyde, but 
this advanced line of defence was abandoned 
about A.D. 120 by the Emperor Hadrian, who 
built from the Tyne to the Solway a rampart, 
believed to have been 17 feet high and 7 feet 
thick. It was built of blocks of stone, vacant 
places being filled in with rubble, and at intervals 
along the line were forts and camps. This was 
the great Roman Wall; in its original form, as 
built by Hadrian, it may have been merely a 
rampart of sods, and the stone blocks may date 
from the time of the Emperor Severus, who 
strengthened it about a.d. 210. In the interval 
an attempt had been made to hold the line ori- 
ginally chosen by Agricola, and about the year 
140 a Roman general, Lollius Urbicus, built, 
between the Forth and Clyde, a rampart, known 



as the wall of the Emperor Antoninus Pius, which 
was held for about forty years. Remains both of 
Hadrian’s Wall, as restored by Severus, and of 
the wall of Antoninus Pius can still be seen. — 
Bibliography: F. Haverfield, Ttie Romanization 
of Roman Britain; J. C. Bruce, The Roman Wall, 
Romans (ro-miin), a town of South-Eastern 
France, in the department of Dr6me, on the 
Isdre. It has manufactures of silks, leather, boots, 
and hats. Pop. 18,000. 
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Romans, Epistle to the, the most elaborate 
and, from a doctrinal point of view, the most 
important composition of St. Paul. It sets forth 
that the gospel doctrine of justification by faith 
is a power unto salvation to all men, both Jews 
and Gentiles. The writer then deplores the rejec- 
tion of the Jews, and in the practical part 
admonishes the Romans to exercise the various 
gifts bestowed upon each in a spirit of love and 
humility; he especially urges the strong to bear 
with the weak, and concludes with various salu- 
tations and directions. In modern times doubts 
have been thrown upon the authenticity of the 
concluding portion of this epistle, some critics 
regarding the whole of chapter xvi as spurious. 

Romanticism and Classicism. The term 
Romantic is derived from the Romance lan- 
guages, which reached their highest development 
in Provence. The literature which grew up in 
this language consisted generally of tales and 
ballads, relating the adventures of knights, their 
deeds of chivalry, and their devotion to the 
Christian religion. 

A reaction, however, set in against this kind 
of literature after the enthusiasm of the Renais- 
sance. It was a reaction both against poetic 
feeling and imagination as well as against 
religious intensity. This period in literature is 
called the classical. Works written In Latin and 
Greek, were looked upon as the only correct 
standards of purity and refinement of taste. 
But classicism meant not only an imitation of 
the ancient writers, but also an admiration of 
the finish of form, an exaltation of reason and 
intellect, and a repression of imagination and 
passion. Although, however, all the efforts of 
classicism were directed towards polished and 
refined expression and a restraint of emotion 
and imagination, the classical period in Europe 
has nevertheless produced literature, both prose 
and poetry, of a notable order. It covers the 
ages of Dryden, Pope, and Johnson in Britain, 
and of Louis XIV in France. Among the writers 
of the Augustan or classical age in Britain may 
be reckoned (besides the three literary auto- 
crats, Dryden, Pope, and Johnson), Abraham 
Cowley, Andrew Marvell, Samuel Butler, Jona- 
than Swift, Joseph Addison, Sir Richard Steele, 
Daniel Defoe, Matthew Prior, James Thomson, 
and Thomas Gray. It should, however, be borne 
in mind that Ben Jonson and Milton had been 
to some extent pioneers of classicism. Thus, 
beginning with the Restoration drama, classicism 
in Britain culminated with the age of Pope and 
extended its influence through the age of Johnson. 
In France the great names of the classical period 
include those of P. Bayle, Bossuct, F^nelon, La 
Bruydre, La Fontaine, Boileau, Corneille, Racine, 
and Molidre. Towards the middle of the eighteenth 
century, however, a revolt against the classic 


tradition in art broke out in Western Europe, 
This movement is known as romanticism. In 
contradistinction to classicism, it appealed to the 
emotions instead of the intellect, and gave rise 
to the Barbizon painters in France and the Pre- 
Raphaelite school in Britain. 

In literature the romantic revolt against 
classical authority may be said to have begun 
during the last quarter of the eighteenth cen- 
tury, when a wave of romanticism swept over 
the Teutonic, Latin, and Slavonic countries. 
The aim of romantieism was to follow indivi- 
dualistic tendencies and to burst the bonds of 
convention. Impatient of restraint, formality, 
and the old order, it represented an awakening 
to a sense of mystery and a sympathy with nature. 
Stendhal defined romanticism as “ representing 
progress, liberty, and originality ”, whilst Walter 
Pater wrote that “ the sense of curiosity added 
to the desire of beauty, constitutes the romantic 
temper 

Wiilst, however, in France romanticism was 
really a revolt and a rebellion, in Britain it was 
merely a revival and a restoration, for the 
romantic spirit had never wholly and entirely 
disappeared in this country. It therefore meant 
a return to the national genius, and a revival 
of the old tradition expressed in Chaucer, 
Spenser, and Shakespeare. The movement was 
consequently not so intense, the transformation 
not so fundamental, as in France or in Germany. 
In the latter country the romantic movement 
was an emancipation from Latin influence and 
tyranny, and an assertion of German indivi- 
duality. 

In Britain the romantic revolt against the 
classical spirit was initiated by Thomson, but 
it actually began with the publication of Percy’s 
ReliqueSf a work which provided inspiration for 
romantic poetry. A further powerful influence 
was exercised by Maepherson’s pretended trans- 
lation of Ossian, and the literary forgeries of 
Chatterton. In 1764 Horace Walpole published 
his Castle of OtrantOy and gradually romanticism 
established its sway. Wordsworth became its 
high-priest, and it reached its perfection in the 
work of Scott, Coleridge, Byron, Shelley, and 
Keats. The romantic revolt was, however, not 
limited to one country, but affected all Europe. 
In France it began with Rousseau and his cry 
of a return to nature, and it may be traced 
through Chateaubriand, Lamartine, De Musset, 
and Victor Hugo, whose Ilemani (1830) was 
epoch-making. Other romantic authors in 
France were; Charles Nodier, Th^ophile Gau- 
tier, George Sand, and Balzac. In Germany the 
movement may be said to have already begun 
with Lessing, and can be traced through Herder, 
Schiller, Goethe, the two Schlegels, Schelling, 
Tieck, Novalis, and Schleicrmacher. In Italy 
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the most notable romantic writers were Man- 
zoni and Leopardi; whilst in Russia Pushkin, 
Gogol, and Lermontov are the foremost repre- 
sentatives of romanticism. — Bibliography: G. 
Braudes, Main Currents in 19th Century Litera- 
ture; C. E. Vaughan, The Romantic Revolt; W. 
H. Crawshaw, The Making of English Literature; 
C. H. Herford, The Age of Wordsworth, 

Rome (Ital. Roma)^ a province of Italy, co- 
extensive with Latium. It lies between Tuscany 
and Campania, is mountainous, and is traversed 
by the Tiber. It is devoted to agriculture, but 
contains also the city of Rome. Area, 4664 sq. 
miles; pop. 1,400,000. 

Rome (Lat. Roma), the most famous state 
of ancient times, originally comprising little 
more than the city of Rome, subsequently an 
empire embracing a great part of Europe, Nor- 
thern Africa, and Western Asia. The origin of 
Rome is generally assigned to the year 753 b.g., 
at which time a band of Latins, one of the 
peoples of Central Italy, founded a small town 
on the left bank of the Tiber, about 15 miles 
from the sea, the population being afterwards 
augmented by the addition of Sabines and Etrus- 
cans. The weight of tradition places it beyond 
doubt that in the earliest |)eriod the Government 
of Rome was an elective monarchy, the king being 
chosen by an assembly of patres (fathers) or heads 
of families who formed the Senate. According to 
tradition, these kings were seven in number, their 
names and traditional reigns being as follows: 
Romulus, 753-716 B.C.; Numa Pompilius, 715- 
676; Tullus Hostilius, 674-642; Ancus Martius, 
642-618; L. Tarquinius Priscus, 618-578; Ser- 
vius Tullius, 578-534; and Tarquinius Superbus, 
584-509. The last three were of Etruscan origin, 
pointing to a temporary supremacy at least of 
Etruria over Rome. 

From the commencement of Roman history 
the people are found divided into two classes, 
the patricians or aristocracy (a kind of oligarchy) 
and the plebeians or common people, besides a 
class called clients, immediate dependents of the 
patricians. All political power was in the hands 
of the patricians. All matters of importance had 
to be laid before them in their comitia curiata 
or assembly, in which they voted by divisions 
called curioe, (See Comitia.) From and by them 
also were elected the members of the Senate or 
Council of the Elders, as it may be called, which 
advised the king. By reforms instituted by 
Servius Tullius the way was at least prepared 
for altering this state of affairs. He introduced 
a division of all the people, according to their 
property, into five classes, and these again into 
centuries. With the first or highest class was 
sometimes reckoned a body called equites or horse- 
men, but these were sometimes regarded as above 
all the classes. The lowest section of the people, 


called proUtarii, was sometimes reckoned as a 
sixth class, and sometimes as forming part of 
the fifth. Thus originated a new assembly, the 
comitia centuriata, which included plebeians as 
well as patricians, though the latter had the 
great preponderance. The plebeians got also an 
assembly of their own with certain limited powers, 
the comitia tributa, in which they met by local 
divisions called tribes. 

The last of the kings, Tarquinius Superbus, by 
his tyrannical government excited the hatred of 
all classes, and this was raised to the highest 
pitch by an act of violence perpetrated by his 
youngest son Sextus. The people then rose in 
rebellion, and abolished for ever the kingly 
government (509 B.c.). 

The Republic. — Upon the expulsion of the 
kings the royal power was entrusted to one man, 
who held it for a year, and was called dictator. 
Afterwards two yearly officers, called at first 
preetors, afterwards consuls, wielded the highest 
executive power in the state both in civil and 
military affairs. 

Almost all political power still remained with 
the patricians, however, and for more than 200 
years the internal history of Home is mainly 
composed of the endeavours of the plebeians to 
place themselves on an equality with the patri- 
cians. In 494 B.c. the plebeians succeeded in 
securing a measure of justice. Two magistrates 
called tribunes were chosen from the ranks of the 
plebeians. Their persons were inviolable; and 
they had the right of protecting every plebeian 
against injustice on the part of an official. Later 
they were admitted to the Senate, where they 
had the right of vetoing resolutions and pre- 
venting them from becoming law. Their number 
was afterwards increased to five, and finally to 
ten. The tribunes, through ignorance of the laws, 
which were kept secret by the patricians, were 
often thwarted in their endeavours to aid the 
plebeians. The plebs demanded the publication 
of the laws, and at last the Senate yielded. It 
was agreed that in place of the regular magis- 
trates ten men (decemviri) should be nominated, 
with unlimited power to govern the state and 
prepare a code of written laws. These men 
entered on office in 451 b.c., and in the first 
year of office they had compiled ten tables of 
laws, and to these in the second year they added 
other two tables, making up the famous Laws 
of the Twelve Tables. But when the second year 
had elapsed, and the object for which they had 
been appointed was accomplished, they refused 
to lay down their office, and were only forced 
to do so by an insurrection. The immediate 
occasion of this rising was, according to the 
well-known story made popular by Macaulay 
in his lay of Virginia, an act of infamy attempted 
by one of the ten. After the overthrow of the 
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decemvirate two chief magistrates were re- 
appointed, but the title was now changed from 
prsetors to consuls (449 b.c.)* In 444 another 
change was made by the appointment of military 
tribunes with consular power (from three to six 
or even eight in number), who might take the 
place of the consuls. To this olllce both classes 
of the community were eligible, although it was 
not till 400 B.c. that a plebeian was actually 
elected. In 443 b.c. a new patrician oflice, that 
of censor, was created. No plebeian was censor 
till 851 B.c. 

Roman Conquests, — ^During this period of in- 
ternal conflict Rome was engaged in defensive 
wars chiefly with the i^quians and Volscians, 
who lived close by. With these wars are con- 
nected the legends and traditions of Coriolanus, 
the extermination of the Fabii, and the saving 
of the Roman army by Cincinnatus. (See Cono- 
lanm; Fabii; Cincinnatus.) Towards the end 
of the fifth century b.c., after extending her 
territory to the south, Rome turned her arms 
against Etruria in the north. For ten years 
(405-896) the important city of Veii is said to 
have been besieged, till in the latter year it was 
taken by Camillus, and the capture of this city 
was followed by the submission of all the other 
towns in the south of Etruria. But just at this 
point Rome was thrown back agair4 by a total 
defeat and rout on the banks of the Allia, a small 
stream about 11 miles north of Rome, and the 
capture and destruction of the city by the Gauls 
in 390 B.c. After the Gauls retired with their 
booty the city was hastily reconstructed, but 
the destitution and suffering of the people ren- 
dered domestic tranquillity impossible. After a 
struggle, however, the Licinian laws were adopted 
in 867, the plebeians being now admitted to the 
consulship, and a fairer distribution of public 
lands being brought about. 

During the period 843-264 Rome was engaged 
in many important wars, the chief of which were 
the four Samnite Wars, the great Latin War, 
the war with the Greek cities of Southern Italy, 
and the war with Pyrrhus, the invader of Italy 
from Greece. The chief events of this protracted 
struggle were the defeat of the Romans by the 
Samnites under Pontius at the Caudine Forks, 
and the passing of the Romans under the yoke 
in acknowledgment of their subjugation (821 
B.C.); the defeat of the Samnites, Umbrians, 
Etruscans, and Gauls at Sentinum (295 b.c.); and 
the final defeat of Pyrrhus at Beneventum (275 
B.C.). In 272 B.c. the city and fortress of Taren- 
tum surrendered to the Romans, and the defeat 
of the Sallentini in Calabria (266) made the 
Romans masters of all Italy south of the Rubicon 
and Macra. 

Punic and other Wars. — Rome, having had 
leisure to conquer Italy, now felt at liberty to 


contend for the possession of Sicily, at this time 
almost entirely under the dominion of the great 
maritime power of Carthage. An opportunity for 
interfering in Sicilian affairs was easily found, 
and in 264 b.c. the first Punic or Carthaginian 
War began. It lasted for more than twenty 
years, caused the loss of three large fleets to the 
Romans, and the defeat of a Roman army under 
Regulus in Africa; but in 241 a great victory 
over the Carthaginian fleet caused the latter 
power to sue for peace. This was Anally concluded 
on the conditions that Carthage gave up Sicily, 
and paid a great sum as a war indemnity. The 
larger western part of Sicily became the first 
Roman province; the smaller eastern part con- 
tinued under the supremacy of the Greek city 
Syracuse, which was allied to Rome. The sway 
of Rome was also extended over all the islands^ 
which Carthage had possessed in the Mediter- 
ranean. About the same time the Romans 
wrested the Island of Corcyra (Corfu) and some 
coast towns from the piratical Illyrians. From 
226 to 222 B.c. they were engaged in a more 
difficult war with Gauls inhabiting the Po basin; 
but the Romans were again successful, and the 
Gallic territory was reduced to a Roman pro- 
vince under the name of Gallia Cisalpina (Gaul 
on this side the Alps). 

Meanwhile the Carthaginians had been making 
considerable conquests in Spain, which awakened 
the alarm and envy of the Romans, and induced 
them to enter into a defensive alliance with the 
Greek colony of Saguntum, near the east coast 
of that country. In 221 B.c. Hannibal, the sod 
of Hamilcar Barca, who had bravely and skil- 
fully maintained the Carthaginian arms in Sicily, 
and had since founded and in great part estab- 
lished the Carthaginian Empire in Spain, suc- 
ceeded to the command of the Carthaginian 
forces. The taking of Saguntum, a city allied to 
Rome, occasioned the second Punic War, during 
wliich Hannibal traversed Gaul, crossed the Alps, 
and invaded Italy. The war lasted for sixteen 
years (218-202) b.c.; and was carried on with 
consummate generalship on the part of Hannibal, 
who inflicted on the Romans one of the most 
disastrous defeats they ever sustained, at CannsE:, 
in 216 b.c. This great man was ill supported by 
his country, and the war terminated in favour 
of the Romans through the defeat of Hannibal 
by P. Cornelius Scipio at Zama, in Africa, in 
202 B.c. (See Hannibal.) One of the results was 
that the power of Carthage was broken and Spain 
practically became a Roman possession. Upper 
Italy was also again subjugated, and Transpadane 
Gaul acquired. A third Punic War broke out on 
slight pretext in 149 b.c., and ended in 146 in 
the capture of Carthage by Scipio (the younger) 
after a severe struggle, and the conversion of the 
Carthaginian territory into the province of Africa. 
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Philip V of Macedonia had favoured Hannibal, 
and so gave Home a pretext to mix in Grecian 
affairs. The result was that Macedonia was made 
a Roman province (148 b.c.), while in the same 
year that Carthage fell Corinth was sacked, and 
soon after Greece was organized into the province 
of Achaia. (See Greece*) Previously Antiochus 
the Great of Syria had been defeated by the 
Romans (100 b.c.) and part of Asia Minor 
brought into vassalage to Rome. In the east 
Rome intrigued where she could, and fought 
when she was compelled, and by disorganizing 
states made them first her dependencies and then 
her provinces. In 130 b.c. she received by bequest 
the dominions of Attains III of Pergamus (Mysia, 
Lydia, Caria, and Phrygia), which was formed 
into, the province of Asia. 

Measures of the Gracchi* — By this time within 
Rome strife between different classes again began 
to be bitter, but it was now not between patri- 
cians and plebeians, but between rich and poor. 
The conquests which had been made, and the 
lucrative posts which were now to be had, as 
well as the wide field generally available for 
money-making, had produced a wealthy privi- 
leged class partly consisting of patricians, partly 
of plebeians, without benefiting the other classes 
of the citizens. The agrarian laws which formerly 
protected the people were generally unobserved, 
great landed estates were accumulated in few 
hands, and the cultivation of the land by swarms 
of slaves left war the only occupation of the 
citizens. Thus vast numbers of the middle class 
of citizens were reduced to absolute want, and 
driven from their homes. To remedy this the 
two Gracjchi, Tiberius and Gaius, successively 
proposed measures for the better distribution of 
the land, and in general for the relief of the 
destitute classes. They thus incurred the violent 
hatred of the nobles or men of position, and 
both of them lost their lives in the party struggles 
that ensued (in 133 and 121 b.c. respectively). 

Previously to this the Romans had formed an 
alliance with the Greek colony of Massilia (Mar- 
seilles), and in aid of their allies they were twice 
called in to quell the neighbouring Gallic tribes 
(first in 154 b.c., and next in 125 b.c.). On the 
second occasion, after putting down the Gauls 
(125-123), they kept possession of the conquered 
country, and made this part of Gaul a Roman 
province (Provincia Gallia — Provence). The 
next war was in Africa, with Jugurtha, who had 
usurped the throne of Numidia, and against 
whom the assistance of Rome had been asked. 
It was brought to an end by Gaius Marius, who 
had risen from an obscure rank to the consul- 
ship (104 B.C.). Marius also repelled invasions 
of the province of Gaul by the Cirabri and 
Teutones in 102-101 b.c. A serious war, almost 
of the nature of a civil war, followed with the 


Roman allies in Italy, who rose in 90 B.c. to 
demand the right of equal citizenship with the 
people of Rome. This war, known as the Social 
War, lasted for two years (90-88 b.c.), and ended 
in the victory of the Romans, who, however, 
found it advisable to concede the franchise to 
the Italian tribes to prevent another rising. 

The End of the Republic* — ^The war had been 
concluded by Sulla, between whom and Marius 
great rivalry prevailed; and now sprang up the 
first Roman civil war, a struggle between the 
party of Marius (the people) and that of Sulla 
(the nobles). Sulla, the consul for 88, was on 
the point of starting for Asia to attack Mithri- 
dates, King of Pontus, a war that promised both 
glory and treasure. Marius was eager for the same 
command, and through intrigue on his behalf the 
populace deprived Sulla of the chief command and 
gave it to Marius. Thereupon Sulla marched on 
Rome with his legions, forced Marius to flee to 
Africa, and then proceeded to the Mithridatic 
War. In his absence Marius returned, wreaked 
a bloody vengeance on the partisans of his rival, 
and died after being apx>ointed consul for the 
seventh time (86 b.c.). Three years later Sulla 
came back from Asia, having brought the Mith- 
ridatic War to a satisfactory conclusion, and now 
felt himself at liberty to take his revenge on the 
Marian party for the atrocities it had been guilty 
of towards his own party in his absence; and he 
took it in full measure. Four thousand of his 
opponents he caused to be massacred in the 
circus in one day; and then got rid of all the 
chief men of the democratic party by proscrip- 
tion. He was now appointed dictator for an 
unlimited term (81 b.c.), and as such passed a 
series of measures the general object of which 
was to restore to the constitution its former 
aristocratic or oligarchical character. In the 
beginning of 79 b.c. Sulla retired into private 
life, and he died the year following. 

The man who now came most prominently 
before the public eye was Pompey, one of Sulla’s 
generals. His first important achievement was 
the subjugation of the remnant of the democratic 
or Marian party that had gathered round Ser- 
torius in Spain (76-72 b.c.). On his return to 
Italy he extinguished all that remained of an 
insurrection of slaves, already crushed by Crassus 
(71), and in 70 b.c. was consul along with Crassus. 
In 67 B.c. he drove the pirates from the Medi- 
terranean, and afterwards reduced Cilicia, which 
he made into a Roman province. He was then 
appointed to continue the war that had been 
renewed against Mithridates, King of Pontus, 
whom he finally subdued, forming part of his 
dominions in Asia Minor into a Roman province, 
and distributing the rest among kings who were 
the vassals of Rome, In 64 b.c. Pompey put an 
end to the dynasty of the Seleucidae in Syria, and 
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converted their kingdom into a province, and in 
63 B.c. advanced southwards into Judaea, which 
he made tributary to Rome. All these arrange- 
ments were made by him of his own authority. 
In the very year in which they were completed 
a member of the aristocratic party, the great 
orator Cicero, had earned great distinction by 
detecting and frustrating the Catilinarian con- 
spiracy. (See Catiline,) 

Only three years after these events (60 b.c.) a 
union took place at Rome of great importance 
in the history immediately subsequent. Gains 
Julius Caesar, a man of aristocratic family who 
had attached himself to the democratic party 
and had become very popular, joined Pompey 
and Crassus in what is called the first triumvirate^ 
and practically the three took the government 
of Rome into their own hands. On the part of 
Caesar, who was now elected consul, this was the 
first step in a career which culminated in the 
overthrow of the republic, and his own elevation 
to the position of sovereign of the empire. After 
the death of Crassus (53 B.c.) came the struggle 
for supreme power between Caesar and Pompey. 
Caesar had gained great glory by the conquest of 
Gaul, but now at Pompey’s instigation wais 
called on to resign his command and disband his 
army. Upon this he entered Italy, drove Pompey 
into Greece, and the short civil war of 49-48 b.c., 
and the great battle of Pharsalia in the latter 
year, decided the struggle in Caesar’s favour. 
Pompey’s army was utterly routed; he himself 
was compelled to flee, and having gone to Egypt 
was there murdered. In a short time Caesar 
utterly subdued the remains of the Pompeian 
party, and became virtually king in Rome. 
Caesar was assassinated in 44 b.c., and the main 
result of the conspiracy by which he fell was 
that the first place in Rome had again to be 
contested. The competitors this time were 
Octavianus, the grand-nephew and adopted son 
of Caesar, then only nineteen, and Mark Antony, 
one of Caesar’s generals. In 43 b.c. these two 
formed with Lepidus what is known as the 
second triumvirate; and after avenging the death 
of Caesar and putting an end to the republican 
party in the battle of Philippi (42), Octavian 
and Antony, casting off Lepidus, who was a 
weakling, divided the empire between them, the 
former taking Rome and the West, and the latter 
the East. In ten years war broke out between 
the two, and in the naval battle of Actium (31 
B.c.) Antony was defeated, and the whole Roman 
world lay at the feet of the conqueror, Egypt 
being also now incorjiorated. Not long after this 
Octavian received the title of Augustus, the name 
by which he is known in history as the first of 
the Roman emperors. 

The Roman Empire, — In his administration of 
the empire Augustus acted with great judgment. 


ostensibly adhering to most of the republican 
forms of government, though he contrived in 
course of time to obtain for himself all the offices 
of highest authority. The reign of Augustus is 
chiefly remarkable as the golden age of Roman 
literature, but it was a reign also of conquest 
and territorial acquisition. Before the annexa- 
tion of Egypt Pannonia had been added to the 
Roman dominions (35 b.c.), and by the subse- 
quent conquest of Mccsia, Noricum, Rhaetia, and 
Vindelicia, the Roman frontier was extended to 
the Ilanube along its whole course. Gaul and 
Spain also were now finally and completely sub- 
dued. The empire of Augustus thus stretched 
from the Atlantic to the Euphrates, and from 
the Rhine and the Danube to the deserts of 
Africa. This emperor died in a.d. 14. His reign 
is above all memorable for the birth of Jesus 
Christ (q.v.). 

Augustus was followed by a series of emperors 
forming, when he and Julius Caesar are included, 
the sovereigns known as the Twelve Ccesars. 
The names of his successors and the dates of 
their deaths are: Tiberius, a.d. 37; Caligula, 41; 
Claudius, 54; Nero, 68; Galba, 69; Otho, 69; 
Vitellius, 69; Vespasian, 79; Titus, 81; and 
Domitian, 96. Most of these were sensual and 
bloodthirsty tyrants, Vespasian and his son 
Titus being the chief exceptions. Vespasian’s 
reign was noted for the taking and destruction 
of Jerusalem; that of Titus for the destruction 
of the cities of Pompeii and Herculaneum by 
an eruption of Vesuvius (a.d. 79). After Titus 
his tyrannical brother Domitian reigned till his 
death by assassination in a.d. 96, when an aged 
senator, Nerva, was proclaimed as his successor. 

Nerva’s reign was short (96-98) but beneficent, 
and he was followed by four emperors, Trajan, 
Hadrian, Antoninus Pius, and Marcus Aurelius, 
who together rCigned for more than eighty years, 
and under whom the countries making up the 
Roman Empire enjoyed in common more good 
government, peace, and prosperity than ever 
before or after. Trajan (98-117) was a warlike 
prince, and added several provinces to the Roman 
Empire. Hadrian (117-138), the adopted son of 
Trajan, devoted himself entirely to the internal 
affairs of his empire. It was in his reign that the 
southern Roman wall, or rampart between the 
Tyne and the Solway Firth, was erected. An- 
toninus Pius (138-161) was likewise the adopted 
son of his predecessor. In his reign the northern 
wall in Britain, between the Forth and Clyde, 
w'as constructed. The next emperor, Marcus 
Aurelius (161-180), was both the son-in-law and 
the adopted son of Antoninus Pius. He com- 
bined the qualities of a philosopher with those 
of an able and energetic ruler. 

Commodus (180-193), the son and successor 
of Aurelius, inherited none of. his father’s good 
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qualities, and his reign, from which Gibbon dates 
the decline of the Roman Empire, presents a 
complete contrast to those of the five preceding 
emperors. During his reign an era of military 
despotism ensued. The praetorian guard (the 
imperial body-guard) became virtually the real 
sovereigns, while the armies of the provinces 
declared for their favourite officers, and the 
throne became the stake of battle. In the long 


empire was again consolidated under Aurelian 
(270-275), who subdued all the other claimants 
to the imperial dignity, and put an end to the 
Kingdom of Palmyra, which was governed by 
the heroic Zenobia. 

The reign of Diocletian (284-305) is remark* 
able as affording the first example of that division 
of the empire which ultimately led to the forma- 
tion of the empire of the West and the empire 



list of emperors who succeeded may be noted 
Septimius Severus, who reigned from 198 to 
211, during which time he restored the empire 
to its former prestige. He reconquered Meso- 
potamia from the Parthians, but in Britain he 
confined the Roman province to the limit of 
Hadrian's Wall, which he restored. He died at 
York. Alexander Severus, who reigned from 222 
till 235, was also an able ruler, and was also 
the first emperor who openly extended his pro- 
tection to the Christians. His death was followed 
by a period of the greatest confusion, in which 
numerous emperors, sometimes elected by the 
Senate, sometimes by the soldiers, followed one 
another at short intervals, or claimed the empire 
simultaneously. This period is known as the era 
of the Thirty Tyrants. Meanwhile the empire 
was ravaged on the east by the Persians, while 
the German tribes and confederations (Goths, 
Franks, Alemanni) invaded it on the north. The 


of the East. Finding the number of the barbarian 
violators of the Roman frontier too great for him, 
he adopted as joint-emperor Maximian; and in 
292 each of these associated with himself another, 
to whom the title of Caesar was allowed. Dio- 
cletian took Galerius, and Maximian his son-in- 
law Constantius Chlorus. These four now divided 
the empire between them. Diocletian assumed 
the government of the East with Thrace, allotting 
to Galerius the Illyrian provinces; Maximian 
assumed Italy, Africa, and the islands of the 
Mediterranean, and left to Constantius Spain, 
Gaul, and Britain. This arrangement temporarily 
worked well, but in 823 Constantine, the son of 
Constantius, was left sole master of the empire. 

Ever since the time of Augustus and Tiberius, 
Christianity had been spreading in the Roman 
Empire, notwithstanding terrible persecutions. 
The number of churches and congregations had 
increased in every city; the old religion (see 
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below) had died out, and very few believed in it; 
so at last Constantine judged it wise to make 
the Christian religion the religion of the empire. 
He also removed the seat of government from 
Rome to Byzantium, which was hence called 
Constantinople (830), and completely reorganized 
the imperial administration. Constantine died 
in 337. The empire was left among his three sons, 
of whom Constantins became sole ruler in 353. 

The next emperor, Julian the Apostate, sought 
to restore the old religion, but in vain. He was 
an able ruler, but fell in battle against the Per- 
sians in 363. He was succeeded by Jovian, who 
reigned less than one year; and after his death 
(864) the empire was again divided, Valens (364- 
878) obtaining the eastern portion, and Valen- 
tinian (864-375) the western. From this division, 
which took place in 364, the final separation of 
the eastern and western empires is often dated. 
In the reigns of Valens and Valentinian great 
hordes of Huns streamed into Europe from the 
steppes of Central Asia. After subduing the 
Eastern Goths (Ostrogoths) they attacked those 
of the west (Visigoths); but these, since they 
had already been converted to Christianity, were 
allowed by Valens to cross from the left to the 
right bank of the Danube, and settle in Mccsia. 
In their new homes they found themselves 
exposed to the oppression and rapacity of the 
Roman governors, and when they could no longer 
brook such treatment they rose in rebellion, and 
defeated Valens in the sanguinary battle of 
Adrianople, in the flight from which the emperor 
lost his life (378). His son Gratianus created the 
heathen Theodosius co-regent, and entrusted him 
with the administration of the East. Theodosius 
became a Christian, fought successfully against 
the Western Goths, but was obliged to accept 
them as allies in their abodes in Moesia and 
Thrace. In 394 the whole empire was reunited 
for the last time under Theodosius. After his 
death (395) the empire was divided between 
his two sons, Honorius and Arcadius, and the 
eastern and western sections became permanent 
divisions of the empire, the latter being now 
under Honorius. For the further history of the 
empire of the East, see Byzantine Empire, 

In 402 Alaric, King of the Visigoths who were 
settled on the south of the Danube, was incited 
to invade Italy, but he was soon forced to with- 
draw on account of the losses he suffered in 
battle (408). Scarcely had these enemies retreated 
when great hosts of heathen Teutonic tribes. 
Vandals, Burgundians, Suevi, and others, made 
an irruption into Italy on the north; but these 
also were overcome by Stilicho, the guardian of 
the youthful Emperor Honorius, in the battle 
of Faesulae (or Florence), and compelled to with- 
draw (406). The Burgundians now settled in 
part of Gaul, while the Vandals and Suevi crossed 


the Pyrenees into Spain. In 4^8 Alaric marched 
into Italy, advanced up to the walls of Rome, 
and ultimately took the city by storm (410). 
Shortly after Alaric died, and his brother-in- 
law Athaulf (Adolphus) concluded a treaty with 
Honorius, and retired into Gaul, where the Visi- 
goths founded in the south-west a kingdom that 
extended originally from the Garonne to the 
Ebro (412). About this time also the Romans 
practically surrendered Britain, by withdrawing 
their forces from it, and thus leaving it a prey 
to Teutonic pirates and northern savages. In 
429 the Vandals wrested the province of. Africa 
from the empire and set up a Vandalic kingdom 
in its place. In 452 the Huns left their settle- 
ments in immense numbers under their king 
Attila, destroyed Aquileia, took Milan, Pavia, 
Verona, and Padua by storm, laid waste the 
fruitful valley of the Po, and were already 
advancing on Rome when the Roman bishop, 
Leo I, succeeded in inducing them to conclude 
a peace with Valentinian and withdraw. Soon 
after their leader Attila died (453), and after 
that the Huns were no longer lormidable. Two 
years after the death of Attila, Eudoxia, the 
widow of Valentinian, the successor of Honorius, 
invited the assistance of the Vandals from Africa, 
who under their leader Genserie proceeded to 
Rome, which they took and afterwards plun- 
dered for fourteen days, showing so little regard 
for the works of art it contained as to give to 
the word vandalism the sense it still expresses 
(455). They then returned to Africa with their 
booty and prisoners. After the withdrawal of 
the Vandals, Avitus, a Gaul, was installed 
emperor. Under him the Suevian Ricimer, the 
commander of the foreign mercenaries at Rome, 
attained such influence as to be able to set up 
and depose emperors at his pleasure. The last 
of the so-called Roman emperors was Romulus 
Augustulus (a.d. 475-476). His election had 
been secured through the aid of the German 
troops in the pay of Rome, and these demanded 
as a reward a third part of the soil of Italy. 
When this demand was refused, Odoacer, one 
of the boldest of their leaders, deposed Romulus, 
to whom he allowed a residence in Lower Italy 
with a pension, and assumed to himself the title 
of King of Italy, thus putting an end to the 
Western Roman Empire, a.d. 476. (See Italy,) 
— Bibliography: Greenidge and Clay, Sources 
for Roman History; B. G. Niebuhr, History of 
Rome; Victor Duniy, History of Rome and the 
Roman People; H. G. Liddell, History of Rome 
from the Earliest Times to the Establishment of the 
Empire; G. Ferrero, Greatness and Decline of 
Rome; W. W. Fowler, Rome; J, B. Bury, History 
of the later Rmwn Empire; E. Gibbon, History 
of the Decline and Fall of the Roman Empire; 
T. Mommsen, Provinces of the Roman Empire. 
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Language, — ^The language of the Romans was 
Latin, a language originally spoken in the plain 
lying south of the Tiber. Like the other ancient 
Italian dialects (Oscan, Umbrian, &c,), it is a 
branch of the Indo-European or Aryan family 
of languages, and is more closely allied to the 
Greek than to any other member of the family. 
At first spoken in only a small part of Italy, it 
spread with the increase of Roman power, till at 
the advent of Christ it was used throughout the 
whole empire. The Latin language is one of the 
highly inflected languages, in this resembling 
Greek or Sanskrit; but as compared with the 
former it is a less perfect vehicle of expression, 
being less flexible, less adapted for forming com- 
pound words, and altogether less artistic in 
character. The earliest stage of Latin is known 
almost wholly from inscriptions. During the 
period of its literary development many changes 
took place in the vocabulary, inflection, word 
formation, and syntax. In particular, consider- 
able additions to the vocabulary were made 
from the Greek. At the same time the language 
gained in refinement and regularity, while it 
preserved all its peculiar force and majesty. 
The most perfect stage of Latin is that repre- 
sented by Cicero, Horace, and Virgil in the first 
century b.c.; and the classical period of the 
I^atin language ends in the second century a.d. 
The decline may be said to date from the time 
of Hadrian (llT-iaS). In the third century the 
deterioration of the language proceeded at a very 
rapid rate. In the fourth and fifth centuries the 
popular speech, no longer restrained by the in- 
fluence of a more cultivated language, began to 
experience that series of transmutations and 
changes which formed the transition to the 
Romance languages. Latin, however, still re- 
mained, through the influence of the Church 
and the law, the literary language till far on in 
the Middle Ages; but it was a Latin largely inter- 
mixed with Celtic, Teutonic, and other elements, 
and is now usually called Late or Low Latin. 
The study of Latin is of great assistance in 
acquiring an accurate knowledge of English, as 
a great part of the English vocabulary is of 
Latin origin, being either taken from the French 
or from classical Latin directly. 

Literature, — ^The history of Roman literature 
naturally divides itself into three periods of 
Growth, Prime, and Decline. The first period 
extends from about 250 b.c. to about 80 b.c. 
The second period ranges from 80 b.c. to the 
death of Augustus in a.d. 14, and includes the 
greater part of the Roman literature usually 
studied in schools and colleges. The period of 
decline then followed. Poetry in this language, 
as in all others, preceded prose. The oldest 
forms of Latin poetry were the Fescennine verses, 
which were poems of a jocular and satirical 


nature sung at marriages and country festivals; 
satires or improvised dialogues of miscellaneous 
contents and various form; and the Atellance 
fabuke, a species of grotesque comedy supposed 
to resemble the modern Punchinello. The first 
known writer was Livius Andronicus, a Greek 
fireedman taken prisoner at Tarentum (272 b.c.) 
and afterwards emancipated, who about 240 b.c. 
exhibited at Rome a drama translated from the 
Greek, and subsequently brought out a trans- 
lation of the Odyssey, He was followed by Naevius, 
who wrote an historical poem on the first Punic 
War, besides dramas; by the two tragic writers 
Pacuvius and Accius or Attius; and by Ennius, 
author of eighteen books of metrical annals of 
Rome and of numerous tragedies, and regarded 
by the Romans themselves as the founder of 
Roman poetry. Mere fragments of these early 
works alone remain. The founder of Roman 
comedy was Plautus (254-184 b.c.), who was 
surpassed for force of comic humour by none 
of his successors. Next followed Csscilius; and 
then Terence (195-159 b.c.), a successful imitator 
and often mere translator of the Greek dramatist 
Menander and others, and, although an African 
by birth, remarkable for the purity and excellence 
of his Latinity. These three comic writers took 
the New Comedy of the Greeks as their model 
(Comoedia palliata); and we still possess a number 
of plays by Plautus and Terence. On the other 
hand, Afranius, with a few others, introduced 
Roman manners upon the stage {Comcedia togata), 
Lucilius (180-103 B.c.) was the originator of the 
Roman poetical satire, the only kind of literary 
composition among the Romans which was of 
native origin. Lucretius (98-55 B.c.), a writer 
full of strength and originality, has left us a 
philosophical poem inculcating the system of 
Epicurus, in six books, entitled De Rerum Natura, 
Catullus (84r-54 B.c.) was without a peer in lyric 
poetry, in elegy, and in epigrams. With the age 
of Augustus a new spirit appeared in Roman 
literature. The first of the Augustan poets is 
Virgil (70-19 b.c.), the greatest of the epic poets 
of Rome, author of eclogues or pastoral poems; 
the Georgiesy a didactic poem on agriculture, the 
most finished of his works; besides the long epic 
poem entitled the jEneid, Contemporary with 
him was Horace (65-8 b.c.), the most finished of 
lyric poets, and also eminent in satire. In the 
Augustan age Propertius and Tibullus are the 
principal elegiac poets. Along with these flour- 
ished Ovid (43 b.c. to A.D. 18), a prolific and 
sometimes exquisite but too facile a poet. During 
the age of Augustus the writing of tragedies 
appears to have been a fashionable amusement, 
but the' Romans attained no eminence in this 
branch. 

After the death of Augustus the department 
of poetry in which greatest excellence was reached 
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was satire, and the most distinguished satirists 
were Persius, and after him Juvenal (flourished 
about A.D. 100), both of whom expressed, with 
unrestrained severity, their indignation at the 
corruption of the age. In Lucan (a.d. 38-65), 
who wrote the Pharsalia, an historical epic on 
the civil war between Caesar and Pompey; and 
Statius (flourished about a.d. 85), who wrote the 
Thebaid, we find a poetic coldness which vainly 
endeavours to kindle itself by the fire of rhetoric. 
In the epigrams of Martial (about a.d. 43-104) 
the whole social life of the times is mirrored 
with attractive clearness. Valerius Flaccus 
(about A.D. 70-80), who described the Argo- 
nautic expedition in verse, endeavoured to shine 
by his learning rather than by his originality 
and freshness of colouring. Silius Italicus (a.d. 
25-100), who selected the second Punic War as the 
subject of an heroic poem, is merely an historian 
employing verse instead of prose. To this age 
belong the ten tragedies under the name of L. 
Annaeus Seneca, the rhetorician. After a long 
period of poetic lifelessness Claud ian (flourished 
about 400) wrote poems inspired with no little 
of the spirit and grace of the earlier literature. 

In the Roman prose literature, eloquence, his- 
tory, philosophy, and jurisprudence are the 
principal departments. Prose composition really 
began with Cato the Censor (234 b.c.), whose 
work on agriculture, De Re Rustica, is still 
extant. Among the great Roman prose writers 
the first place belongs to Cicero (106-43 b.c.), 
whose orations, philosophical and other trea- 
tises, letters, &c., are very numerous. Varro’s 
Antiquities^ Caesar’s Commentaries; the lives of 
Cornelius Nepos, probably an abridgment of a 
larger work; and the works of Sallust, are among 
the more important historical productions down 
to the Augustan period. Livy the historian 
(59 B.c. to A.D. 17), author of a voluminous 
history of Rome, is by far the chief representa- 
tive of Augustan prose. Under Tiberius we have 
the inferior historian Velleius Paterculus, the 
anecdotist Valerius Maximus, and Cornelius Cel- 
sus, who has left a valuable treatise on medicine. 
The most important figure of the period of Nero 
was Petronlus, whose Satiriem, a Menippean 
satire, is a remarkable work; another of impor- 
tance was Seneca the philosopher, put to death 
by his former pupil a.d. 65. His chief works are 
twelve books of philosophical * dialogues ’, two 
books on clemency addressed to Nero, seven on 
investigations of nature, and twenty-two books 
of moral letters. Quintus Curtius compiled a his- 
tory of Alexander the Great, and a contemporary 
writer. Columella (about a.d. 50), a treatise on 
agriculture. The leading prose writers of the 
next period were Pliny the elder, whose Natural 
History is still extant (a.d. 28-79), a lengthy 
history and minor treatises being lost; Quintilian 


(a.d. 35-118), who wrote the Institutes of Oratory; 
and Sextus Julius Frontinus, who has left us 
treatises on aqueducts and on military devices. 
In the reigns of Nerva, Trajan, and Hadrian 
we have two great prose writers — Cornelius 
Tacitus (about a.d. 54-119) and Pliny the 
younger (a.d. 61-115). The former produced a 
Dialogue on Orators^ a life of his father-in-law 
Agricola, a work on Germany, and two works 
on Roman history — ^the Histories and the Annals, 
The latter, giving the history of the period be- 
tween the death of Augustus and the death of 
Nero, is one of the greatest works of the kind 
in any literature, but unfortunately only a part 
of it is in existence. Pliny the younger has left 
ten books of Epistles^ and a panegyric in honour 
of Trajan. C. Suetonius, secretary to Trajan, 
has left lives of the twelve Csesars; Cornelius 
Fronto, the tutor to Marcus Aurelius, a collection 
of letters, discovered only early in the nineteenth 
century; and with the Attic Nights of Aulus 
Gellius (second century) — a literary, grammatical, 
and antiquarian miscellany — the classic Roman 
prose writers come to a close. — Bibliography: 
J. W. Mackail, Latin Literature; J. Wight Duff, 
A Literary History of Rome; W. Y. Sellar, Roman 
Poets of the Republic^ and Roman Poets of the 
Augustan Age; R. Y. Tyrrell, Lectures on Latin 
Poetry; H. J. G. Patin, fttudes sur la poesie 
latine; M. L. A. G. Boissier, Ciceron et ses amis^ 
and UOpposition sous les Cesars; J. E. B. 
Mayor, Bibliographical Clue to Latin Literature, 
Religion of Ancient Rome, — The ancient religion 
of the Romans was quite distinct from that of 
Greece. Though Greek and Etruscan elements 
were early imported into it, it was, in fact, a 
common inheritance of the Italians. Towards 
the end of the republic the theology of Greece 
was imported into the literature, and to some 
extent into the State religion. Later on all forms 
were tolerated. The Roman religion was a poly- 
theism less numerical in deities and with less of 
the human element in them than that of Greece. 
The chief deities were Jupiter, the father of 
gods and men; his wife Juno, the goddess of 
maternity; Minerva, the goddess of intellect; 
Mars and Bellona, god and goddess of war; 
Vesta, the patron of the State, the goddess of 
the national hearth where the sacred fire was 
kept burning; Saturnus and Ceres, the god and 
goddess of agriculture; Ops, the goddess of the 
harvest and of wealth; Hercules, god of gain, 
who also presided over contracts; Mercury, the 
god of traffic; and Neptunus, god of the sea. 
Venus was originally a goddess of agriculture, 
but was early identified with the Greek goddess 
of love, Aphrodite. There was also a host of 
lesser deities presiding over private and public 
affairs; domestic gods, the Lares and Penates, 
&c. The worship consisted of ceremonies, offer- 
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ings, prayers, sacrifices, games, &c., to secure 
the favour, avert the anger, or ascertain the 
intentions of the gods. In private life the cere- 
monies were performed in the family; in matters 
concerning the whole community, by the State. 
The highest religious power in the State was the 
College of PontificeHy which had control of the 
calendar, and decided upon the action made 
necessary by the auguries. The chief of this 
institution was the pontifex maximus. The 
members of the College of Augurs consulted the 
will of the gods as revealed in omens. The 
College of FeiicUes conducted treaties, acted as 
heralds, and generally superintended the rela- 
tions between Rome and other States. The offi- 
ciating priests included the Flamines, who 
presided in the various temples; the Salii, or 
dancing priests of Mars; the Vestal Virgins, who 
had charge of the sacred fire of Vesta; the 
Luperci, sacred to Pan, the god of the country; 
the Fratres Arvales, who had charge of boun- 
daries, the division of lands, &c. In addition to 
their other duties, the priests had charge of con- 
ducting the various public games, &c. — Biblio- 
graphy: W. W. Fowler, Religious Experience of 
the Roman People^ from the Earliest Time to the 
Age of Augustus; T. R. Glover, Conflict of 
Religions in the Early Roman Empire. 

Rome, the capital of Italy, as formerly of the 
Roman Empire, Republic, and Kingdom, the 
seat of the Papacy, and long the religious centre 
of western Christendom, is one of the most ancient 
and interesting cities of the world. It stands 
on both sides of the Tiber, about 17 miles from 
the sea, the river here having a general direction 
from north to south, but making two nearly 
equal bends, the upper of which encloses a large 
alluvial flat, little raised above the level of the 
stream, and well known by the ancient name of 
Campus Martius. A large part of the modern city 
stands on this flat, but the ancient city lay mostly 
to the east and south-east of this, occupying a 
series of eminences of small elevation known as 
the Seven Hills of Rome (the Capitoline, the 
Palatine, the Aventine, the Quirinal, the Viminal, 
the Esquiline, and the Caelian Hill), while a small 
portion stood on the other side of the river, 
embracing an eighth hill (.Janiculum). 

Ancient Rome. Topography^ dhc. — The streets 
of ancient Rome were crooked and narrow, the 
city having been rebuilt, after its destruction 
by the Gauls in 390 b.c., with great haste and 
without regard to regularity. The dwelling- 
houses were often very high, those of the poorer 
classes being in flats, as in modern Continental 
towns. It was greatly improved by Augustus, 
who extended the limits of the city and embel- 
lished it with works of splendour. The Campus 
Martius during his reign was gradually covered 
with public buildings, temples, porticoes, theatres. 


&c. The general character of the city, however, 
remained much the same till after the fire that 
took place in Nero’s reign, when the new streets 
were made both wide and straight. In the reign 
of Augustus the population is believed to have 
amounted to about 1,300,000, and in that of 
Trajan was not far short of 2,000,000. Rome is 
said to have been surrounded by walls at three 
different times. The first of these was ascribed 
to Romulus, and enclosed only the original city 
on the Palatine, The second wall, attributed to 
Servius Tullius, was 7 miles in circuit, and em- 
braced all the hills that gave to Rome the name 
of the City of Seven Hills. The third wall is 
known as that of Aurelian, because it was begun 
and in great part finished by the emperor of 
that name. It mostly coincides with the wall 
that still bounds the city on the left or east 
bank of the Tiber; but on the right or west 
bank, the wall of Aurelian only embraced the 
summit of the Janiculum and a district between 
it and the river, whereas the more modern wall 
on that side (that of Urban VIII) embraces also 
the Vatican Hill. The wall of Aurelian was about 
11 miles in length, that of modern Rome 14 
miles. Ancient Rome had eight or nine bridges 
across the Tiber, of which three still stand. The 
open spaces in ancient Rome, of which there was 
a great number, were distinguished into campt, 
areas covered with grass; /ora, which were paved; 
and area?, a term applied to open spaces generally, 
and hence to all those which were neither campi 
nor fora, such as the squares in front of palaces 
and temples. Of the campi the most celebrated 
was the Campus Martius already mentioned, and 
after it the Campus Esquilinus on the east of 
the city. Among the latter the Forum Romanum, 
which lay north-west and south-east, between 
the Capitoline and Palatine Hills; and the 
Forum of Trajan, between the Capitoline and 
Quirinal, are the most worthy of mention. The 
first was the most famous and the second the 
most splendid of them all. The great central 
street of the city was the Via Sacra (Sacred Way), 
which began in the space between the Esquiline 
and Caelian Hills, proceeded thence first south- 
west, then west, then north-west, skirting the 
north-east slope of the Palatine, and passing 
along the north side of the Forum, and ter- 
minated at the base of the Capitoline. The two 
principal roads leading out of Rome were the 
Via Flarninia (Flaminian Way) or great north 
road, and the Via Appia (Appian Way) or great 
south road. 

Ancient Buildings, — Ancient Rome was 
adorned with a vast number of splendid build- 
ings, including temples, palaces, public halls, 
theatres, amphitheatres, baths, porticoes, monu- 
ments, &c., of many of which we can now form 
only a very imperfect idea. The oldest and most 
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sacred temple was that of Jupiter Capitolinus, 
on the Capitoline Hill. The Pantheon, a temple 
of various gods (now church of S. Maria Rotonda), 
is still in excellent preservation. (See Pan- 
them.) Other temples were the Temple of Apollo, 
which Augustus built of white marble, on the 
Palatine, containing a splendid library; the 
Temple of Minerva, which Pompey built in the 
Campus Martins, and which Augustus covered 
with bronze; the Temple of Peace, once the 
richest and most beautiful 
temple in Rome, built by 
Vespasian, in the Via 
Sacra, which contained the 
treasures of the Temple of 
Jerusalem, a splendid lib- 
rary, and other curiosities, 
but was burned under the 
reign of Commodus; the 
Temple of the Sun, which 
Aurelian erected to the east 
of the Quirinal; and the 
magnificent Temple of 
Venus, which Caesar caused 
to be built to her as the 
origin of his family. The 
principal palace of ancient 
Rome was the Palatium or 
imperial palace, on the 
Palatine Hill, a private 
dwelling-house enlarged and 
adopted as the imperial 
residence by Augustus. The 
theatres of Pompey, Cor- 
nelius Balbus,and Marcellus 
were the most celebrated. 

Of the Theatre of Marcellus, 
completed 13 b.c., a portion 
still remains. The most 
magnificent of the amphi- 
theatres was that of Titus, 
completed a.d. 80, now 
known as the Coliseum or 
Colosseum (q.v.). The 
principal of the circuses was 
the Circus Maximus (see 
Circus). The porticoes or colonnades, which were 
public places used for recreation or for the tran- 
saction of business, were numerous in the ancient 
city, as were also the basilicas or public halls. 
(See Basilica.) Among them may be noticed 
the splendid Basilica Julia, commenced by ('aesar 
and completed by Augustus; and the Basilica 
Porcia, which was built by Cato the censor. The 
public baths or thermm in Rome w^re also very 
numerous. The largest were the Therma* of 
Titus, part of the substructure of which may 
still be seen on the Esquiline Hill; the Thermae 
of Caracalla, even larger, extensive remains of 
which still exist in the south-east of the city; 


and the Therm® of Diocletian, the largest and 
most magnificent of all, part of which is con- 
verted into a church. Of the triumphal arches 
the most celebrated are those of Titus (a.d. 81), 
Severus (a.d. 203), and that of Constantine 
(a.d. 311), all in or near the Forum and all well- 
preserved structures; that of Drusus (8 b.c.) in 
the Appian Way, much mutilated; that of 
Gallienus (a.d, 262) on the Esquiline Hill, in 
a debased style of architecture. Among the 


columns the most beautiful was Trajan’s Pillar 
in the Forum of Trajan, 117 feet in height, still 
standing. The bas-reliefs with which it is en- 
riched, extending in spiral fashion from base to 
summit, represent the exploits of Trajan, and 
contain about 2500 half and whole human figures. 
A flight of stairs within the pillar leads to the 
top. Tlie most celebrated of the ancient sewers 
is the Cloaca Maxima^ ascribed to Tarquinius 
Priscus, a most substantial structure, the outlet 
of which is still to be seen. Some of the Roman 
aqueducts brought water from a distance of 
upwards of 60 miles. Among others, the Acqua 
PaolUy the Acqua Trajana^ and the Acqua Marzia 



I, Temple of Aurelius. 2, Amphitheatre, 3, Hall of Neptune. 4, Isium and 
Serapium. s. Temple of Minerva. 6, Campus Agrippae. 7, Temple of Apollo. 
8, Temple of Trajan. 9, Basilica Ulpia. lo, Fo’-um of Trajan. 1 1 , Forum of Augustus. 
12, ForumofVespa,sian. 13, Basilica of Constantine. 14, Temple of Rome. 15, House 
of Nero. 16, House of Domitian. i7» House of Augustus. 18, Hall of Julia — Law 
Court. 19, Asylum. 20, Capitol. 21, Theatre of Marcellus. 22, Theatre of Pompey. 
23, Diribitorium. 24, Septa Julia. 
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Still remain, and contribute to the supply of the 
city, and also its numerous important ornamental 
fountains. Among the magnificent scpulchrsd 
monuments, the chief were the mausoleum of 
Augustus in the Campus Martius; and that of 
Hadrian, on the west bank of the Tiber, now the 
fortress of modern Home, and known as the 
Castle of St. Angelo. See Catacombs, 

Modem Rome, General Features, — It was not 
till the seventeenth century that the modern city 
was extended on the right bank, by a wall built 
under the pontificates of Urban VIII (1623-44) 
and Innocent X (1644-55), and enclosing both 
the Janiculum and the Vatican Hills. Since 
Rome became the capital of united Italy great 
changes have taken place in the appearance of 
the city, many miles of new streets being built, 
and much done in the way of paving, drainage, 
and other improvements. It has thus lost much 
of its ancient picturesque appearance, and has 
acquired the look of a great modern city with 
wide straight streets of uniform-looking tene- 
ments having little distinctive character. The 
centralization of government upon Rome has 
led to a very rapid expansion of the city upon 
its outer boundaries, and the rapid appearance 
of new quarters and districts has necessitated 
the extension of existing thoroughfares and the 
building of entirely new streets. Extensive 
excavations have revealed the remains of many 
of the grandest monuments of ancient Rome, 
notably the whole of the Forum Romanum and 
the Via Sacra, the remains of the Temples of 
Saturn and of Castor and Pollux, the Temples of 
Vespasian, of Antoninus and Faustina, the 
Temple of Vesta, &c. A great number of villas 
and palaces and countless works of art have been 
brought to light. A vast scheme of river embank- 
ment has been carried out to prevent the lower- 
lying parts of the city from being flooded as in 
former times. 

Churches; Institutions, — As the centre of 
Christendom for many hundreds of years, Rome 
is naturally rich in churches, and in the treasures 
of Christian art. The cathedral of J?t. Peter (see 
Cathedral) is the largest church in the world. 
See also Lateran, The university was founded 
in 1303, and is attended by about 5000 students. 
The Accademia di San Luca, for the promotion 
of the fine arts, was founded in 1577. Connected 


with it are a picture gallery and art schools. 
The Accademia dei Lincei, founded in 1608 by 
Galilei and his contemporaries, is the oldest and 
most important scientific society in Italy. There 
are several important libraries and museums. 
The principiil hospital, Spirito Santo, is a richly 
endowed institution. 

Trade and Manufactures, — ^The external trade 
is unimportant, and is carried on chiefly by rail, 
the Tiber being navigated only by small craft. 
There are railway lines connecting with the 
general system of Italy; and steamers run from 
Civita Vecchia and Fiumicino to Naples, Leg- 
horn, Genoa, &c. There are tramways. The 
chief manufactures are woollen and silk goods, 
artificial flowers, earthenware, jewellery, musical 
strings, mosaics, casts, and various ohjets (Tart. 

History, — ^The ancient history of Rome has 
already been given in the preceding article. 
From the downfall of the empire its history is 
mainly identified with that of the Papacy. (See 
Papacy; Papal States; Italy,) An important 
event in its history is its capture and sack by 
the troops of the Constable of Bourbon in 1527. 
In 1798 Rome was occupied by the French, 
who sacked the palaces, churches, &c. Pope 
Pius VI was taken prisoner to France, where 
he soon afterwards died, and a Roman republic 
was set up. In 1848 Pope Pius IX was driven 
from Rome, and another Roman republic formed 
under Mazzini and Garibaldi. A French army 
was sent to the Pope’s assistance, and after a 
determined resistance Rome was captured by 
the French in July, 1849, and the Pope returned 
and resumed his power under the protection of 
French bayonets (April, 1850). The rule of the 
Pope continued till Oct., 1870, when Rome was 
occupied by the Italian troops on the downfall 
of the French Empire, and in June, 1871, the 
* Eternal City ’ became the capital of united 
Italy. The king took up his residence in the 
Quirinal; and to accommodate the legislature 
and various public departments numerous con- 
ventual establishments were expropriated. Pop. 
(1881), 276,463; (1901), 462,783; (1915), 590,960, 
* Bibliography: J. H. Middleton, The Remains 
of Ancient Rome; J. Dennie, Rome of To-day and 
Yesterday; St, Clair Baddeley, Rome and its 
Story; Norwood Young, Story of Rome (Mediaeval 
Towns Series). 








